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EXECUTIVE SUMMARY
Introduction

The Warren Rural Electric Cooperative (WRECC) is presently provided wholesale power by the
Tennessee Valley Authority (TVA). WRECC has requested power supply and participation as a
member of the East Kentucky Power Cooperative (EKPC). The target date for this service is
April 2008. TVA presently supplies WRECC, but has declined to “wheel” power to WRECC for
EKPC. Therefore, EKPC has contracted with CAI to perform this study to identify the
transmission requirements to provide service to WRECC through additions to the transmission
system.

The assumptions of this study are:

1. EKPC will provide service to WRECC via a new 161 kV transmission system comprised
of new lines from EKPC’s Barren County Substation to WRECC’s substations at Magna,
Bristow, GM, East Bowling Green (EBG), Memphis Junction, and Aberdeen, and a new
intertie with Big Rivers Electric Corporation (BREC) from Aberdeen to BREC’s Wilson
Substation.

2. TVA 161 kV transmission lines that presently serve WRECC loads at Aberdeen and
Bristow will be opened.

3. The TVA 161 kV connection to the WRECC system at Memphis Junction will remain
closed. The TVA 161 kV tie to WRECC’s GM Substation at East Bowling Green will be
modified to Joop through WRECC’s EBG Substation, and the existing TVA 161 kV tie to
the EBG Substation will be removed.

4. The WRECC 69 kV network between Memphis Junction, East Bowling Green, and
Franklin will be operated closed. The present connection with City of Franklin (COF)
will remain closed. Discussions are underway with COF with regard to replacing its
existing 50 MVA 161-69 kV transformer with a larger transformer (60/100 MVA).

5. WRECC loads served off the LG&E Energy/Kentucky Utilities system (LGEE) will
remain connected to the LGEE system.

Purpose and Scope

The purpose of this report is to document the study results, provide recommendations for
transmission system additions to serve the WRECC load from EKPC, and provide the necessary
coordination and documentation for decisions by TVA, the Midwest Independent System
Operator (MISO), the Kentucky Public Service Commission (KYPSC), and other regulatory
proceedings.

The scope of the study includes power flow, short circuit and transient stability analysis as
necessary to provide an independent analysis of the transmission system.
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Study Results

The following new 69 or 161 kV substation facilities are recommended to allow EKPC to
adequately serve the WRECC system:

Magna Substation (2-161 kV CB)

GM (3-161 kV CB)

Memphis Junction (4-161 kV CB)

Aberdeen (2-161 kV CB)

East Bowling Green (1-161 kV CB)

Barren County (2-161 kV CB)

Wilson (BREC) (1-161 kV CB)

New 69 kV Switching Station, 128 (3-69 kV CB)

New 69 kV Switching Station, K30 (3-69 kV CB)

0. New 69 kV Switching Station, Plano Tap (3-69 kV CB)

i A o

The following new 161 kV transmission lines are recommended:

Barren County - Magna, 24 miles single circuit 161 kV

Magna - Bristow, 1 mile single circuit 161 kV

Magna - GM, 2.5 miles single circuit 161 kV

GM - BGMU tap, 5 miles single circuit 161 kV

Memphis Junction - BGMU tap, 8.4 miles double circuit 161 kV
Aberdeen - BGMU tap, 27.0 miles

a. 5 miles double-circuit 161 and 69 kV on new right-of-way
b. 22 miles single-circuit 161 kV replacing existing 69 kV line
7. Wilson - Aberdeen, 25 miles single-circuit 161 kV

SAINAP ol S e

The following 161 kV line upgrades are recommended:

1. East Bowling Green - GM, reconductor 0.15 miles with 954 ACSS conductor
2. Summershade-Barren County 161 kV line (20.1 miles) from 167°F to 212°F

Estimated Cost of Recommended Facilities

CAT’s estimated construction cost of new facilities in 2008 dollars is $47 million.
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INTRODUCTION
Background

The Warren Rural Electric Cooperative (WRECC) is presently provided wholesale power by the
Tennessee Valley Authority (TVA). WRECC has requested power supply and participation as a
member of the East Kentucky Power Cooperative (EKPC). The target date for this service is
April 2008.

EKPC is sponsoring the transmission service study. However, a 161 kV transmission
interconnection between EKPC and Big Rivers Electric Corporation (BREC) is proposed as part
of the transmission service to WRECC, therefore, BREC is also a study participant.

TVA presently supplies WRECC but has indicated that they will not “wheel” power to WRECC.
The TVA 161 kV transmission lines that presently serve WRECC will remain in service but the
connections to WRECC substations will be opened at Aberdeen and Bristow. The other TVA
connections will remain closed.

LG&E Energy/Kentucky Utilities (LGEE/KU) also has transmission in the Warren area. EKPC
has provided details of the LGEE/KU system as appropriate for the study. Study results have
been discussed with LGEE/KU and the Midwest ISO (MISO). The MISO is conducting an
analysis of the impacts of the proposed plan at LGEE/KU’s request.

Purpose

The purpose of this report is to document the study results, provide recommendations for
transmission system additions to serve the WRECC load from EKPC, and provide the necessary
coordination and documentation for decisions by TVA and the Kentucky Public Service
Commission (KYPSC).

Scope of Study

The scope of the study includes the following:

. Provide an independent analysis of the transmission facilities needed to serve the
WRECC Joads from the EKPC system. Conduct necessary power flow analysis to
demonstrate the adequacy of the proposed transmission and provide planning level costs
of the proposed facilities.

. Provide short-circuit and transient stability calculations for the proposed transmission
system.
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SUMMARY OF RESULTS AND CONCLUSIONS
New 161 kV Substation Facilities
The following new 161 kV substation facilities are recommended for service to WRECC:

1. New 161 kV circuit breakers (two) at Magna

Magna is anew 2 x 25 MVA, 161/13 kV WRECC substation

2 New 161 kV circuit breakers (three) at GM

3. New 161 kV circuit breakers (four) at Memphis Junction

4. New 161 kV circuit breakers (two) at Aberdeen

5 New 161 kV circuit breaker (one) at East Bowling Green

6 New 161 kV circuit breakers (two) at Barren County

7 New 161 kV circuit breaker (one) at Wilson (BREC)

8 Replace Franklin 161-69 kV transformer with 60/100 MVA

New 161 kV Transmission Lines

The following new 161 k'V transmission lines are required. All of the new lines, except as noted,
will be constructed using 954 ACSS conductor. These lines will have a summer normal rating of
at least 412 MV A and a summer emergency rating of at least 509 MVA.

Barren County - Magna, 24 miles single circuit 161 kV

Magna - Bristow, 1 mile single circuit 161 kV (954 ACSR)

Magna - GM, 2.5 miles single circuit 161 kV

GM - BGMU tap, 5 miles single circuit 161 kV

Memphis Junction - BGMU tap, 8.4 miles double circuit 161 kV
Aberdeen - BGMU tap, 27.0 miles

a. 5 miles double-circuit 161 and 69 kV on new right-of-way
b. 22 miles single-circuit 161 kV replacing existing 69 kV line
7. Wilson - Aberdeen, 25 miles single-circuit 161 kV

AN

161 KV Facility Upgrades

The following 161 kV line will be reconductored using 954 ACSS conductor:

1. East Bowling Green - GM, 0.15 miles reconductor

The following 161 kV line upgrades are required:

1. Summershade-Barren County 161 kV line (20.1 miles) from 167°F to 212°F
New 69 kV Switching Stations

The 69 kV transmission between Memphis Junction and Franklin will be operated closed as
follows:
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Woodburn - Anaconda normally closed
Franklin - AVL normally closed
Greenwood - Hardcastle normally closed
Auburn - H23 normally closed

b

Three 69 kV switching stations are required for operating the 69 kV network closed, as follows:

1. New three breaker 69 kV switching station at K30 (near City of Franklin)
2. New three breaker 69 kV switching station at L28
3. New three breaker 69 kV switching station at Plano-Greenwood-Weyerhauser tap.

A one-line diagram and map of the proposed new facilities are provided as Exhibits 1 and 2,
respectively.

Proposed Changes to TVA Interconnection
The following changes are recommended with regard to the present TVA facilities:

1. The present TVA Bristow tap circuit will be maintained but operated normally open. The
tap will be available to be closed to service Bristow for outage of the one-mile EKPC 161
kV line between Magna and Bristow.

2. The present TVA Aberdeen tap circuit can be retired.

3. The present TVA 161 kV tie to WRECC Memphis Junction will remain in-service and be
operated in parallel with the new EKPC double-circuit 161 kV line to Memphis Junction.

4, The present TVA/City of Franklin 161/69 kV tie to WRECC at Franklin will remain in
service.

5. The present TVA 161 kV tie to WRECC GM at East Bowling Green will be modified to
loop through WRECC’s East Bowling Green (EBG). The existing TVA 161 kV tie to
EBG will be removed.

Estimated Cost of Recommended Facilities

EKPC provided an estimated cost of new facilities. CAI reviewed these costs for a second
opinion. Comparison of the two estimates is provided as Table 1 and summarized below. CAI’s
transmission and substation cost estimates are based on generic line costs per mile and generic
substation costs per circuit breaker and are intended for order of magnitude comparison only.
More accurate cost estimates would require development of preliminary engineering design.
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Estimated Construction Costs (Dollars x 1,000)

CAl EKPC

Transmission Lines 31,200 31,600
Substations 10,100 7,100
Total Project 2004 Dollars 41,300 38,700
Escalated to 2008 Dollars 47,400 44,900

CAI and EKPC line costs are comparable. On the basis of CAI’s generic cost per circuit breaker,
CAI’s substation costs are approximately 40% higher than EKPC substation estimates. On the
basis of total project, CAI’s costs are approximately 7% higher than EKPC estimates.
Development of substation design concepts and additional review of substation costs would be
needed to bring the CAl and EKPC substation estimates into closer agreement. This effort has
not been undertaken at this time.

MODELING ASSUMPTIONS AND STUDY SCENARIOS
Power Flow Base Case

All of the power flow cases are based upon a 2010 summer case from the ECAR 2003 series that
was modified to include detailed 69 kV representation of the WRECC, EKPC, and BREC
systems. This case was provided to TVA for comment and input into the study.

The WRECC system load, as forecast for 2010 summer, is 447 MW. This load was represented
in the case as summarized in Table 2.

Short-Circuit and Transient Stability Models

The short-circuit and transient stability models originated from models prepared by CAl for a
previous study of the proposed Thoroughbred generating plant. These models were updated with
additional data from EKPC to include a more detailed representation of the EKPC and WRECC
service areas.

Study Scenarios

The study was conducted in two phases. In the first effort, the following study scenarios were

evaluated. The second phase was based on reviews of the first phase results. The second phase
study is discussed in later sections of this report.
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Sensitivity Cases

With With With 7000 MW
Study Thoroughbred Thoroughbred North-South
Series Description Case #1 #1&2 Transfer Bias
A Base Case 2010S Case A - Case A2 Case AT
WRECC Service via
TVA
B WRECC Service via Case B - - -
EKPC .
C WRECC Service via Case C Case C1 Case C2 Case CT
EXPC with new
BREC tie (Wilson to

Aberdeen 161 kV)

Case A — 2010 Summer Model with WRECC Service via TVA

The purpose of this case is to establish reference conditions based on the present day supply to
WRECC by TVA. As mentioned above, this study is based on the 2010 summer case from the
ECAR 2003 series. This case was modified to include detailed 69 kV representation of the
WRECC, EKPC, and BREC systems. When the detail WRECC model was added to the case, it
was included in the EKPC control area. We then adjusted the interchange schedules between
EKPC and TVA to represent the current day situation with TVA supplying the WRECC load. In
Cases B and C, described below, we back down TVA generation, adjust the TVA and EKPC
interchange schedules, and serve the WRECC load by increasing generation at EKPC JK Smith
plant.

Case A includes the following modeling of the TVA and WRECC lines.

TVA Aberdeen tap to Aberdeen is closed

TVA Bristow tap to Bristow is closed

The new Magna substation is served by a new one mile 161 kV line to Bristow

The 69 kV transmission between Memphis Junction, Franklin, and East Bowling Green is
operated open as follows:

a. Woodburn - Anaconda normally open (Switch 1L.26-715)

b E. Franklin - AVL normally open (Switch L30-753)

c. Greenwood - Hardcastle normally open (Switch 24-713)

d Auburn - H23 normally open (Switch H26-715)

BN

A one-line diagram of the transmission model in the study area for Case A is provided as Exhibit
3.

Case B — 2010 Summer Model with WRECC Service via EKPC

The purpose of Case B is to evaluate the propesed transmission supply to WRECC via EKPC
without the new proposed BREC tie. The following lines are modeled in the case:
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Barren County - Magna 161 kV, 24 miles

Magna - Bristow 161 kV, 1 mile

Magna - GM 161 kV, 2.5 miles

GM - BGMU tap 161 kV, 5 miles

Memphis Junction - BGMU tap 161 kV, 8.4 miles
Aberdeen - BGMU tap 161 kV, 27 miles

A e

This initial study was conducted with a three terminal line comprised of line sections 4, 5, and 6,
as described above. The second phase study, described in the following section, eliminated the
three terminal line and replaced it with a GM — Memphis Junction 161 kV line and an Aberdeen
— Memphis Junction 161 kV line.

The EKPC generating and transmission capacity was expanded at the J.K. Smith Power Plant as
follows:

1. New 268 MW generator plus four 75 MW combustion turbine units connected to the JK
Smith 345 kV bus

2. Second JK Smith 580 MV A, 345-138 kV transformer

3, New JK Smith to Tyner 345 kV transmission line

4, New JK Smith to Spencer Road (LGEE) 138 kV transmission line

As explained above, the EKPC and TVA area interchanges were adjusted to properly account for
the WRECC load being served via EKPC. Appropriate levels of TVA generators at Johnsonville
were turned off to reduce the generation in the TVA system.

The East Bowling Green — GM, 0.15 mile 161 kV line is assumed to be reconductored with 954
ACSS. The proposed Wilson (BREC) — Aberdeen tie line is not included in this case.

The following TVA lines are assumed open:

1. Aberdeen tap - Aberdeen 161 kV
2. Bristow tap - Bristow 161 kV

The TVA-WRECC 161 kV connection at Memphis Junction is assumed to be operated normally
closed and in parallel with the new EKPC 161 kV line into Memphis Junction. The 69 kV
transmission between Memphis Junction and Franklin is operated closed as follows:

Woodburn - Anaconda normally closed
Franklin - AVL normally closed
Greenwood - Hardcastle normally closed
Auburn - H23 normally closed

b

A one-line diagram of the transmission model in the study area for Case B is provided as Exhibit
4. Note, the one-line diagram was originally drawn with the 161 kV three-terminal line between
Aberdeen — Memphis Junction — GM. The diagram has since been modified to show the
transmission as two separate lines: Aberdeen — Memphis Junction and Memphis Junction — GM.
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Case C -~ 2010 Summer Mode] with EKPC-BREC 161 kV Tie Line

Iy

Case C is similar to Case B except an additional 161 kV transmission line is added between
BREC Wilson and WRECC Aberdeen 161 kV substations. This tie adds a second source to the
Aberdeen substation and creates a new tie line between BREC and EKPC. With this
arrangement, the TVA 161 kV tap line to Aberdeen can be retired from service.

A one-line diagram of the transmission model in the study area for Case C is provided as Exhibit
5. Note, the one-line diagram was originally drawn with the 161 kV three-terminal line between
Aberdeen — Memphis Junction — GM. The diagram has since been modified to show the
transmission as two separate lines: Aberdeen — Memphis Junction and Memphis Junction — GM.

Case Cl and C2 — 2010 Summer Model with Thoroughbred Energy Center Added

Two cases were developed with the addition of the proposed Thoroughbred Energy Center. Case
C1 includes a new 750 MW generating plant connected to the BREC Wilson 345 kV bus. Case
C2 includes the same 750 MW plant at Wilson plus another 750 MW plant connected only into
the TVA Paradise 500 kV bus. The purpose of these cases is to evaluate the impact of the
Thoroughbred Energy Center on the proposed transmission plan to serve WRECC.

The 750 MW of new generation in Case C1 and 1500 MW in Case C2 was dispatched in equal
amounts in four directions (north, south, east, and west) to disperse the generation in a neutral
manner. The sink systems for the new generation are Southern Company, Allegheny Power,
Ameren, and Northern Illinois. The transmission system model is the same as Case C but
includes the Thoroughbred generating units and the following additions and modifications:

Case C1 — Thoroughbred Unit 1, 750 MW

New Thoroughbred generator step-up transformer to 345 kV

New Thoroughbred 345 kV station bus

Two new Thoroughbred — Wilson 345 kV lines, each 10 miles

Interconnection of BREC’s existing Wilson — Coleman 345 kV transmission line with
LGEE’s existing Smith — Hardin Co. 345 kV line at a new switching station called
Owensboro.

5. New Wilson (BREC) — Paradise (TVA) 161 kV transmission line, 25 miles.

el

Case C2 — Thoroughbred Units 1 and 2, 1500 MW

Thoroughbred Unit 1 and all of the above listed transmission
New Thoroughbred generator step-up transformer to 500 kV
New Thoroughbred 500 kV station bus

One new Thoroughbred — Paradise (TVA) 500 kV line, 8 miles
Paradise — Wilson (TVA) 500 kV line, 90 miles

SRR
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Case CT — 2010 Summer Model with 7000 MW North to South Transfer

Case CT i1s similar to Case C (without Thoroughbred) but with a system transfer bias from North
to South of 7000 MW. Similarly, Case AT is based on Case A with the same North to South
transfer bias. The BREC transmission system, especially the Wilson-Green River transmission
line, is sensitive to North to South transfers. The proposed Wilson-Aberdeen 161 kV line may
also experience increased loading with North to South transfers across Kentucky. The purpose
of these cases was to evaluate change in the sensitivity of the Kentucky transmission in this area
to such transfers before and after this project.

The generation source for the transfer was Northern Illinois and the sink was Southern Company.

POWER FLOW ANALYSIS - PHASE 1
Study Contingencies, Monitored Facilities, and Case Comparison

CAI used the TRANSMISSION 2000® Power Flow and Contingency Processor program to
automatically perform the power flow analysis and produce summary reports of the results.
These reports are included in the Appendices of this report.

Study contingencies were automatically generated to include all transmission lines and
transformers in the vicinity of the study area. Approximately 200 contingencies were generated
in the following areas:

TVA (area 147) 49 contingencies
LGEE (area 211) 34 contingencies
BREC (area 214) 9 contingencies
EKPC (area 220) 80 contingencies

The detail contingency list is included as one of the Contingency Processor reports in the
Appendices. The TVA, LGEE, BREC, and EKPC systems were monitored for overloads and
voltage violations.

The TRANSMISSION 2000® Contingency Processor Case Compare feature was used to
compare contingency results between two cases and provide summary reports. The compare
program allows the reviewer to quickly identify differences between two scenarios and, thereby,
determine the relative advantages or disadvantages of the two cases. The Case Compare reports
are also included in the Appendices and are the primary references for the analysis discussion
below.

Case A — 2010 Summer Model with WRECC Service via TVA

Case A models the WRECC load served from the present day TVA system. The Contingency
Processor reports are provided in Appendix A.
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Normal System Observations

The Franklin 161/69 kV transformer is overloaded (109% of 50 MVA normal rating).

Contingency Observations

The following transmission lines (100 kV and above) exceeded their emergency ratings as
follows:

TVA Bowling Green — Lost City 161 kV 114%

TVA Paradise — Aberdeen Tap 161 kV, 107%
LGEE Green River — Ohio Co. #1 138 kV 106%
TVA Gallatin — Hartsville 161 kV, 105%
LGEE Ohio Co. — Shrewsbury 138 kV 103%
LGEE Green River — Ohio Co. #2 138 kV 103%
TVA Franklin — Portland SS 161 kV 102%
LGEE Leitchfield — Shrewsbury 138 kV 101%
TVA-EKPC  Summershade — Summershade 161 kV 101%
TVA Memphis Jct. — S. Bowling Gr. T 161 kV 101%
TVA Bowling Green — S. Bowling Gr. T 161 kV 100%

Additional overloads are summarized in Table 3.
Case B — 2010 Summer Model with WRECC Service via EKPC

Case B models the WRECC load served from the proposed EKPC system. The Contingency
Processor reports are provided in Appendix B.

Normal System Observations

No significant facilities were noted as overloaded. The Franklin 161/69 kV transformer that was
overloaded in Case A is at 83% of rating in Case B.

Contingency Observations

The following transmission lines (100 kV and above) exceeded their emergency ratings as
follows:

TVA Memphis Jct. - S. Bowling Gr. T 161 kV 127%
TVA Bowling Green — S. Bowling Gr. T 161 kV 127%
TVA Bowling Green — Lost City 161 kV 116%
TVA Paradise — Aberdeen Tap 161 kV, 102%
LGEE Green River — Ohio Co. #1 138 kV 101%

Additional overloads are summarized in Table 3.
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Case A to B Compare

In Case B, the Franklin 161-69 kV transformer is no longer overloaded for normal peak load
conditions but is now overloaded for contingency conditions because the 69 kV network
connected to Franklin is closed. The contingencies that cause overloading are summarized
below. A possible solution to mitigate this overload is to replace the 50 MVA transformer with a
100 MVA transformer. The transformer is owned by the City of Franklin municipal utility;
therefore, the ultimate solution for the transformer overload will need to be jointly developed.

City of Franklin Franklin 161-69 kV, SE Rating 50 MVA

for outage of Memphis Jct — Rockfield 69 kV 111%
for outage of Plano — Plngrw T 69 kV 107%
for outage of East Bowling Green TVA - East Bowling Green EKPC 161 kV  106%
for outage of Memphis Junction - N23a - Weyerhauser 69 kV 104%

The 161 kV lines from Bowling Green - S. Bowling Green Tap - Memphis Junction were at
100% of rating in Case A but load to 127 percent in Case B. The other significant change was
the Bowling Green — Lost City 161 kV circuit, which went from 114 percent loading in Case A
to 116 percent loading in Case B. The contingencies causing these overloads are:

TVA  Bowling Green-S. Bowling Green Tap-Memphis Junction 161 kV, SE
Rating 227 MVA
for outage of East Bowling Green (TVA) — EBG (EKPC) 161 kV 127%

TVA  Bowling Green-Lost City 161 kV, SE Rating 180 MVA
for outage of Paradise — Bowling Green 161 kV 116%

East Bowling Green Three Terminal Circuit

Contingency 1020 outages the three terminal circuit connecting the WRECC East Bowling
Green (EBG) 161 kV bus into the 161 kV electrical system. With this loss the computer
simulation diverges (i.e. - fails to solve) due to the probable collapse of the 69 kV system served
by the two 161-69 kV transformers at EBG. Further analysis showed that opening the East
Bowling Green 69 kV Breaker serving the Oakland, Park City, Brownsville, and Sweeden
Substations (thereby dropping 48 MW of load on this 69 kV circuit) allowed the simulation to
solve but showed that the underlying 69 kV system was still in distress with numerous overloads.
Opening all of the 69 kV breakers at East Bowling Green (loss of an additional 35 MW of load,
for a total of 83 MW lost) solved all of the 69 kV circuit overloads but left the Franklin 161-69
kV transformer overloaded to 110 percent of its summer emergency rating. Finally, by opening
the proposed circuit switcher north of Salmons Substation the load on the Franklin transformer
was reduced to within its summer emergency capability. This option increased the loading on
the Woodburn to Anaconda tap 69 kV circuit to just above its summer emergency rating, 100.5
percent.

In Case A the single contingency loss of service from TVA to the East Bowling Green 161-69
kV transformers resulted in the loss of all 69 kV load which was served radially from the
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substation. As a result of networking the 69 kV circuits between East Bowling Green, Memphis
Junction, and Franklin a small part of the 69 kV load can be kept in service in Case B (and Case
C) that would be lost in Case A when they were fed radially from East Bowling Green.

Based on this analysis EKPC is adding a 161 kV circuit breaker at EBG and, thereby, breaking
up the three terminal circuit. This will prevent a single contingency outage from causing loss of
both EBG transformers and thereby eliminate the problems described above.

Case C~ 2010 Summer WRECC via EKPC and BREC Tie In-Service
Case C models the WRECC load served from the proposed EKPC system as in Case B, except
Case C also includes the new BREC — EKPC tie line (i.e., Wilson — Aberdeen 161 kV). The

Contingency Processor reports are provided in Appendix C.

Normal System Observations

No facilities were noted as being overloaded.

Case A to B to C Compare

The Franklin 161/69 kV transformer normal loading for the three cases is summarized below:

Franklin 161-69 kV Transformer, 50 MVA summer normal rating (SN)
Case A — 55 MVA, 109% SN
Case B - 42 MVA, 83% SN
Case C—41 MVA, 82% SN

Contingency Observations

Comparison of single contingency overloads on the impacted transmission lines (100 kV and
above) for the three cases is summarized below:

TVA: Bowling Green — S. Bowling Green T — Memphis Junction 161 kV, 227 MVA summer
emergency rating

Case A — 228 MVA, 100% SE

Case B - 289 MVA, 127% SE

Case C - no overload reported

TVA: Bowling Green — Lost City 161 kV, 180 MVA summer emergency rating
Case A — 205 MVA, 114% SE
Case B - 209 MVA, 116% SE
Case C - no overload reported

MAPRONEKPC\324001\402Rpt\Rpt6.doc 13 Commonwealth Associates, Inc.



TVA: Paradise — Aberdeen Tap 161 kV, 350 MVA summer emergency rating
Case A - 375 MVA, 107% SE
Case B—355MVA, 102% SE
Case C - no overload reported

TVA: Gallatin — Hartsville 161 kV, 371 MVA summer emergency rating
Case A - 388 MVA, 105% SE
Case B — no overload reported
Case C - no overload reported

LGEE: Green River — Ohio Co. #1, 138 kV, 171 MVA summer emergency rating
Case A - 180 MVA, 106% SE
Case B- 172 MVA, 101% SE
Case C — no overload reported

As reported above, the scenario modeled for Case B increased pre-existing overloads on the
following two lines:

TVA: Bowling Green — S. Bowling Green T — Memphis Junction 161 kV
TVA: Bowling Green — Lost City 161 kV

However, Case C eliminates these overloads as well as the overloads on the lines listed below:

LGEE: Green River — Ohio Co. #1 138 kV
TVA: Paradise — Aberdeen Tap 161 kV
TVA: Gallatin — Hartsville 161 kV

Both Cases B and C have overloads on the Franklin 161-69 kV transformer.

Based on these initial studies, EKPC has proposed the following additional system
improvements:

1. Replace the Franklin 161-69 kV 50 MVA transformer with a 100 MVA unit,
Adda 161 kV circuit breaker at EBG to eliminate the three terminal line,

3. Construct two new 161 kV circuits to Memphis Junction: Aberdeen ~ Memphis Junction
and Memphis Junction — GM circuits, rather than the original three-terminal arrangement,
and

4. Add three 69 kV switching stations at K30, L28 and Plano-Greenwood-Weyerhauser
Tap.

Cases C1 and C2 — 2010 Summer Model with Thoroughbred Energy Center Added

As described above, two models were developed to study the proposed Thoroughbred Energy
Center. Case C1 includes Thoroughbred Unit #1 (750 MW) connected to the BREC Wilson 345
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kV bus. Case C2 includes both Thoroughbred 750 MW generators — Unit #1 connected to the
BREC Wilson 345 kV bus, and Unit #2 connected to the TVA Paradise 500 kV bus.

Comparing these cases we found six facilities that were overloaded in either case C1 or C2. All
six of these facilities were overloaded to the same level or worse in Case A2. Our conclusion is
that these overloads all result from operating the Thoroughbred generating units, and are not
worsened by the proposed EKPC plan for serving WRECC.

Case A Case C

A A2 C Cl C2
LGEE: Green River — River Queen Tap 161 kV 104 113 96 112 110
LGEE-EKPC: ETown-Kargle 69 kV 101 107 99 104 101
LGEE-EKPC: Hodgenville-Hodgenville 69 kV 93 108 - 101 99
TVA: Gallatin — Lascass 161 kV 98 103 9% - 103
LGEE: Leitchfield-Millwood 69 kV 113 115 95 100 103
TVA: Huntsville161-69 kV Transformer 120 123 93 115 117

Case CT — 2010 Summer Model with 7000 MW North to South Transfer

Case CT is based on Case C (i.e., no Thoroughbred but with the BREC — EKPC tie) and includes
a 7000 MW north to south transfer across Kentucky. An additional Case AT models the base
case with the same 7000 MW transfer across Kentucky.

Comparing Case CT with Case AT, we identified two lines where Case CT, with the new
WRECC/EKPC improvements, showed worse performance under heavy north to south transfer
conditions. Both the LGEE Arnold-Delvinta 161 kV line and the EKPC Cooper — Denny 161
kV line are overloaded as shown in the table below.

Case A Case C
A AT C CT
LGEE: Arnold-Delvinta 161 kV Normal System - - - 137
EKPC: Cooper-Denny 161 kV (Single Contingency) --- 103 --- 113

The Amold — Delvinta 161 kV line is a normal system overload in the transfer case. The Cooper
— Denny 161 kV overload is a result of the outage of the Wolf Creek — Wayne Co. 161 kV line.
Although they were identified in this study, these overloads are not tied to EKPC’s transmission
plan to serve WRECC. These overloads are due to the underlying generation and transmission
assumptions made on the EKPC system. Case C includes additional generation at JK Smith and
a new JK Smith — Tyner 345 kV line. This line provides additional power flow to the south of
the JK Smith plant. Both of the above overloads are impacted by the additional generation at JK
Smith and the new 345 kV line to Tyner. These facilities are far removed from the WRECC
service area both electrically and geographically. These overloads will need to be studied and
evaluated as part of the generation and transmission expansion plan in the JK Smith area.
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POWER FLOW ANALYSIS - PHASE 2
Base Case Changes to Cases A and C
The Phase 1 power flow results were reviewed by EKPC and comments were received from

LGEE. Phase 2 power flow studies were conducted using Cases A and C. The following
changes were made to the 2010 Summer models for Cases A and C:

1. The Memphis Junction — Aberdeen — GM three-terminal line was replaced with a
Memphis Junction — Aberdeen 161 kV circuit and a Memphis Junction — GM 161 kV
. circuit.

2. A 161 kV circuit breaker was assumed at EKPC East Bowling Green (EBG), thereby
eliminating the three-terminal line between TVA East Bowling Green, EKPC EBG, and
GM. This did not change the base power flow model. However, it did eliminate a single
contingency causing loss of the entire EBG station.

3. The LGEE Green River Units #1 and #2 were assumed retired and removed from the
cases. The 44 MW of power was redispatched to the LGEE Brown plant (27021
11BRWNCT). This reduced the generation on the western side of the WRECC system
and increased it on the east side.

4. Contingencies were added in the LGEE Louisville area to better test the transmission
system in this area. The complete contingency lists used for Phase 2 studies of Cases A
and C are included in Appendices G and L, respectively.

5. The following contingencies that were generator step-up transformers, or that islanded
part of the system, were removed as follows:

GSU = Contingency No. 10, 12, 15, 17, 137, 140, 142, 275
Island Network = 45

6. The following rating was changed so facility overloads are not reported frequently for
many contingencies:

a. Kosmos-Mill Creek 138 kV from 72 to 100 MVA
Cases AS1 and CS1 - Trimble Unit 2 Not In Service
LGEE noted that the Trimble #2 unit would not be in-service until 2010, whereas the WRECC
service via EKPC is scheduled for 2008. A special case was set up with the Trimble #2 unit and
its associated transmission removed from Cases A and C. The new cases without Trimble are
identified as Cases AS1 and CS1, respectively. The following generation changes were made in

conjunction with the removal of Trimble Unit 2:

1. Removed Trimble #2, 732 MW (Bus # 27447)
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2. Increased dispatch of Trimble Units 5 — 10 by 155 MW (Bus #27447)
Net generation change on Bus 27447 is -577 MW

Increased dispatch of Brown CT Units 5— 11, by 430 MW (Bus 27021)

4. LGEE area interchange adjusted by -182 MW and AEP and Cinergy area interchange
adjusted by +91 MW each to reflect other parties’ ownership in Trimble #2.

o

The following transmission changes were made in conjunction with removal of Trimble #2:

1. Removed Ghent — Trimble 345 kV (27152-26473)
2. Removed Speed — Trimble 345 kV (25388-26473)
3. Removed Mill Creek — Hardin Co. 345 kV (27280-27178)
4, Removed Tyrone — West Frankfort 138 kV (27450-27461)
5. Removed Higby Mill - West Lexington 138 kV (27188-27467)
6. Added Ghent — Speed 345 kV
(27152, 25388, 1, 0.0025+J0.0370, 0.4700, SN=598, SE=896)
7. Change Blue Lick — Bullitt County 161 kV (27002-29235) SE=235
8. Change Etown — Hardin Co. 138 kV

(27114, 27179,1, 0.0009+J0.0085, 0.0014, SN=202, SE=248)
9. Change Ghent — Owen County Tap 138 kV
(27153, 27314, 1, 0.0085+j0.0497, 0.0136, SN=224, SE=277)

Comparison of loads, losses, interchange, and generation for Cases A, AS1, C, and CS1 are
provided in Tables 5, 6, and 7, respectively.

Cases AS2 and CS2 - TVA Paradise Unit #1 Outage

These cases are based on Cases A and C, respectively, but with the Paradise Unit #1 outage. A
description of the generator outage and dispatch used to replace the outaged unit are listed
below:

Outage of TVA Paradise #1
18259 F1H PARA 344 MW
18260 FIL PARA 297 MW
Total Outage 641 MW

Dispatched TRACTBL Choctaw Plant
19872 1ICHOCTW1 214 MW
18873 1ICHOCTW2 214 MW
19874 1ICHOCTTS1 214 MW

Cases AS3 and CS3 - BREC Wilson Unit Outage
These cases are based on Cases A and C, respectively, but with the BREC Wilson Unit outage.

Since BREC did not have enough generation to cover the outage, the replacement power was
dispatched from TVA, LGEE, and AEP as listed below:
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Outage of BREC
4209 WILSON 420 MW

Dispatch TVA +100 MW
18214-18223 JVIL 100 MW

Dispatch LGEE +150 MW
27018 11BRWNN 150 MW

Dispatch AEP +170 MW
24649 05WOLF 100 MW
24650 05WOLF 70 MW

Cases AS4 and CS4 — LGEE Brown Unit #3 Outage

These cases are based on Cases A and C, respectively, but with the LGEE Brown #3 Unit outage.
The generation was dispatched as follows:

Outage of LGEE
27019 11BRWNP 429 MW

Dispatch AEP +429 MW
22688 0SBECNTR 429 MW

Power Flow Analysis — Phase 2 Case A versus Case C

The power flow results for the Phase 2 studies are provided in Appendices G through P. A
summary is provided as Tables 4a, 4b and 4c.

The tables show that Case C (WRECC service via EKPC) outperforms Case A (WRECC service
via TVA) in almost all circumstances. The following overloads did increase in Case C over Case
A and are listed below for discussion purposes:

LGEE Kosmos —~ Mill Creek 138 kV

Kosmos — Mill Creek 138 kV (This is the circuit that overloaded in almost all the contingencies
and therefore its rating was artificially increased from 72 MVA to 100 MVA). The heaviest
overload was 114 percent in Case CS1.

LGEE Hardin Co. 345-138 kV Transformer

The LGEE Hardin Co. 345-138 kV transformer overloaded for generator outage contingencies
AS2, AS3 and AS4 and CS2, CS3 and CS4. The heaviest overload was 106 percent in Case
CS3.

M:APRONEKPC\324001\402Rpt\Rpt6.doc 18 Commonwealth Associates, Inc.



LGEE Bonnieville 138-69 kV Transformer

The LGEE Bonnieville 138-69 kV transformer overloaded in all cases. The heaviest overload
was Case CS1 at 120 percent. In most other cases it was at 114 percent.

LGEE Hardin Co 138-69 kV Transformers

LGEE Hardin Co 138-69 kV transformers #1 and #2 overloaded in almost all cases. The
heaviest overload on #2 was 117% in Case.CS1. In other cases, overloads were between 101 and
106 percent.

Loss Comparison Case A and Case C

A comparison of system losses is provided as Table 6 and summarized below. The base case
losses are 50 MW less in Case C versus Case A. The largest loss reductions are in TVA and
LGEE.

Comparison of Transmission System Losses - MW

System Case A Losses Case C Losses Difference C-A
TVA (147) 703 679 -24
LGEE (211) 210 191 -19
BREC (214) 21 19 -2
EKPC (220) 108 102 -6

Total 1042 991 -50

Power Flow Analysis for Case D — Phase 2

Case D is an alternative interconnection to BREC via tapping the Paradise (TVA) — New
Hardinsburg 161 kV transmission line and extending a new 161 kV circuit from the tap to
Aberdeen in place of the Wilson — Aberdeen 161 kV circuit. The advantage of this alternative is
that it requires fewer miles of new 161 kV transmission (12 miles from Aberdeen to the
Paradise-New Hardinsburg line versus 25 miles from Aberdeen to Wilson). A disadvantage is
that it requires a new switching station to be constructed on the Paradise — New Hardinsburg 161
kV line.

A series of power flow models was established with this alternative interconnection, as follows:

Case D — same as Case C except with the alternative interconnection

Case DS1 — Case D with Trimble #2 not constructed (same as Case CS1)
Case DS2 — Case D with outage of Paradise Generation (same as Case CS2)
Case DS3 — Case D with outage of the Wilson Unit (same as Case CS3)
Case DS4 — Case D with outage of the Brown Unit (same as Case CS4).

The results of the study are provided in Appendices Q through U. Comparisons of the Case D
results with the corresponding Case C results are provided in Tables 5a, 5b, and 5c. Most of the
Case D and C results are similar with the following notable exceptions:
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Newtonville — Cloverport 138 kV

The SIGE Newtonville — LGEE Cloverport 138 kV circuit overloads for the outage of the
Wilson —~ Green River 161 kV circuit in Case D (and also Case A), whereas it does not overload
in Case C. The ratings of this circuit in the 2010 Summer cases are 143 MVA for both normal
and emergency. We understand that this line has been rebuilt and terminal facilities upgraded.
The new summer ratings per the latest NERC MMWG power flow series are 239/275 MVA.
With the corrected ratings, the line would not be overloaded in any of the cases.

TVA Gallatin — Hartsville — Lafayette 161 kV

The TVA Gallatin - Hartsville — Lafayette 161 kV circuit is more heavily loaded in Cases D and
A (112 percent) than in Case C (106 percent). These circuits are overloaded for outage of either
the E. Gallatin — Fountain 161 k'V circuit or the Fountain — Portland SS 161 kV circuit.

Additional Testing with 7000 MW Transfer Bias

BREC reviewed the study results above and noted that the system limitations often show up with
north to south system transfers and with outages of the Paradise generating units. Therefore,
additional power flow testing was conducted to test the two plans with a 7000 MW system
transfer from Northern Illinois to Southern Companies. An additional generation outage case
was run with both Paradise units outaged. The additional cases are listed below:

Case CS5 ~ Case C with outage of both Paradise Generating Units at 161 kV
Case DS5 — Case D with outage of both Paradise Generating Units (same as Case CS5)

Case CTS1 — Case C with Trimble #2 not constructed and 7000 MW N-S Transfer

Case CTS2 — Case C with outage of Paradise Generation and 7000 MW N-S Transfer

Case CTS3 — Case C with outage of the Wilson Unit and 7000 MW N-S Transfer

Case CTS4 — Case C with outage of the Brown Unit and 7000 MW N-S Transfer

Case CTS5 — Case C with outage of both Paradise Generating Units and 7000 MW N-S Transfer

Case DTS1 — Case D with Trimble #2 not constructed and 7000 MW N-S Transfer

Case DTS2 — Case D with outage of Paradise Generation and 7000 MW N-S Transfer

Case DTS3 — Case D with outage of the Wilson Unit and 7000 MW N-S Transfer

Case DTS4 — Case D with outage of the Brown Unit and 7000 MW N-S Transfer

Case DTS5 ~ Case D with outage of both Paradise Generating Units and 7000 MW N-S Transfer

The results of the study are provided in Appendices V through GG. Comparisons of the Case
DT results with the corresponding Case CT results are provided in Tables 5d through 5h and
summarized on Table 5i.

The results presented in the summary tables are the highest percent loading over the emergency
rating that was reported for a single contingency outage of a line or transformer in conjunction
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with the generator being off-line and redispatched. The following conclusions are based on the
summary provided as Table 51.

1. There are trade-offs between the two alternative plans. Some overloads that show up
under Plan D do not show up under Plan C and vice versa. To get the results to
manageable size, we summarized the results for only overloads on lines and transformers
138 kV and above. We also eliminated overloaded facilities that were overloaded in both
the C and D cases if the overload results were within 2.5 percent. This resulted in 15
high voltage facilities that were more heavily overloaded in Case D compared with 9
facilities more heavily overloaded under Plan C. One of the Case D overloaded facilities
(Newtonville — Cloverport 138 kV) is not overloaded with the circuit rating adjusted to
the correct value.

2. The following facilities showed up as overloaded under one or more generator outages
for Plan D that were not overloaded in Plan C:

a. Hopkins County — Reid 161 kV loaded to 101-112 percent in Cases DTS], 2, 4
and 5

Princ — Cadiz 161 kV loaded to 105 percent in Case DTS5

c. River Queen Tap — Earlington North 161 kV loaded to 100 percent in Case DTS2
and 104 percent in Case DTS5

d. Mercer County — Danville North 138 kV loaded to about 101 percent in Cases
DTS1 and 5

3. The following facilities showed up as overloaded in both Plan C and Plan D but was
more heavily loaded in Plan D by 10 percent or more:

a. Newtonville — Cloverport 138 kV loaded to 162 percent in Plan D versus 114
percent in Plan C. This is based on the case rating of 143 MVA. As discussed
above, this circuit will be rated at 275 MVA emergency rating. Adjusting for the
new rating, the loadings become 84 percent and 59 percent respectively.

b. New Hardinsburg 161-138 kV transformer loaded to 141 percent in Plan D versus
122 percent in Plan C for Case TS5 only (outage of both Paradise 161 kV
generators and 7000 MW N-S transfer).

c. Bonnieville 138-69 kV transformer loaded to 122 percent in Plan D versus 111
percent in Plan D for Case TS5 only (outage of both Paradise 161 kV generators
and 7000 MW N-S transfer).

4. The Paddys Run 161-138 kV transformers #1 and #2 were overloaded in all five
generator outage cases. Plan D cases were 6 percent worse off than the Plan C cases.

5. The following facilities that were not overloaded in Plan D showed up as overloaded
under one or more generator outages for Plan C:
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a. Hardin County 138-69 kV transformers #1 and #2 loaded to 107 percent and 121
percent, respectively, and the Rogersville 138-69 kV transformer loaded to 101%
percent for Case CTS1 (Trimble #2 not built). These overloads did not show up
in the corresponding Case DTS1, and were not noted in any other cases.
Evidently, the Trimble #2 transmission included in the other cases mitigated the
overload conditions.

b. Cooper — Denny 161 kV line and Etown 138-69 kV transformer were loaded 115
percent and 100 percent in Case CTS3 only (outage of BRREC Wilson generating
unit). These overloads were not noted in any Plan D studies.

c. The Coleman — Newtonville 161 kV line loaded to 104 percent and 102 percent in
Plan C, Cases CTS3 and CTSS5, respectively. This circuit was not overloaded in
any Plan D cases.

6. The Henderson 138-161 kV transformer was overloaded in all five generator outage cases
for Plan C and three of five in Plan D. The Plan C cases had loadings that were 6 percent
higher than the Plan D cases.

In conclusion, the power flow testing indicates that either Plan C or Plan D will provide adequate
transmission for EKPC to serve the WRECC load. Plan D would cost about $3.8M (200883) less
than Plan C. On the other hand, the studies indicate that more transmission facilities in the region
could be overloaded during certain periods if Plan D is adopted. Plan C presently remains the
proposed plan. EKPC and BREC will continue to explore the advantages and disadvantages of
the two interconnection alternatives. If it is determined that the advantages of constructing the
161 kV line from Aberdeen to Wilson do not outweigh the additional costs, the plan can be
modified to construct only to the Paradise-New Hardinsburg 161 kV line.

SHORT-CIRCUIT STUDY RESULTS

The short-circuit and transient stability models originated from models prepared by CAl for a
previous study of the proposed Thoroughbred generating plant. These models were updated with
additional data from EKPC to include a more detailed representation of the EKPC and WRECC
service areas.

A short circuit study was conducted by constructing short circuit models representing Cases A,
B, C, and C2. The short-circuit model originated from models prepared by CAI for a previous
study of the proposed Thoroughbred generating plant. These models were updated with
additional data from EKPC to include a more detailed representation of the EKPC and WRECC
service areas.

The short circuit study was performed by simulating faults on transmission facilities in the

vicinity of the WRECC system and determining the resulting fault current levels. The short
circuits applied to this model include both three phase and single line to ground faults. A
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summary identifying the fault current levels is shown in Table 4. Table 5 shows percent changes
in the short circuit results compared to Case A.

These results were reviewed by EKPC. EKPC concluded that there were no EKPC or WRECC
facilities that needed to be upgraded based on the expected fault current levels.

TRANSIENT STABILITY STUDY

Transient stability is a study conducted to investigate the dynamic response of generators due to
a fault or some other type of system disturbance near a generator. The transient stability model
used in this study originated from models prepared by CAI for a previous study of the proposed
Thoroughbred generating plant. This model was updated with additional data from EKPC to
include a more detailed representation of the EKPC and WRECC service areas. The stability
model origin was the 2003 Summer - 2001 Series, NERC/MMWG Base Case Library.

Transient stability models are constructed using generator dynamics parameters. The generator
dynamics data is used together with the power flow program to arrive at a solution. Transient
stability models were constructed for both Case A2 and Case C2. The transient stability
summary results are shown in Exhibit 6. Only a fault at the Wilson 345 kV bus was studied. No
instabilities were identified for primary clearing. It is expected that TVA will independently
study the stability response of its generator units, so TVA units were not studied here.

We identified the critical clearing time required for the protection system to clear the disturbance
from the system. Faults that are not cleared from the transmission system before the critical
clearing time will cause the generator to become unstable and eventually tripped off line. The
charts in Exhibit 6 show the critical clearing times for the Wilson generator for both Cases A2
and C2.

For the Case A2 and C2 models, Figures 6-1 and 6-3 show stable responses for several
generators due to a 345 kV fault at Wilson, which was cleared before reaching the critical
clearing time. These figures show a stable response at the critical clearing time of 12 cycles for
both Case A2 and C2. Similarly, Figures 6-2 and 6-4 show that beyond the twelve-cycle critical
clearing time an unstable response occurs with a 13 cycle clearing time for the same 345 kV fault
at Wilson.

The study indicates that the proposed new facilities do not degrade the local area stability.
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TABLE 1
East Kentucky Power Cooperative

WRECC Transmission System Upgrades

Conceptual Cost Estimates

954 kemil 54/7 Cardinal, ACSS except as noted
Single pole structures
Costs are based on 500 ft.average span lengths
New Lines
Barren County - Magna 161 kV on new R/W
Magna - Bristow 161 kV on new R/W, ACSR
Magna - General Motors 161 kV on new R/W
General Motors - BGMU Tap 161 kV on new & old R/W
Memphis Junction - BGMU 161 kV D/C on new & old RIW

. Aberdeen - BGMU 161 kV D/C on new R/W
. Aberdeen - BGMU 161 kV rebuild

Wilson - Aberdeen 161 kV on new RIW
Subtotal New Lines

Re-conductor or Re-rate
E. Bowling Green - GM 161 kV re-conductor only
Summershade-Barren County 161 kV, Upgrade 212 F
Subtotal Re-Conductor or Re-rate Lines

Subtotal New and Rebuilt Lines

161 or 69 kV Substations
Magna 2-161 kV CB, Line Exits and Relays
GM 3-161 kV CB, Line Exits and Relays
Memphis Jct. 4-161 kV CB, Line Exits and Relays
Aberdeen 2-161 kV CB, Line Exits and Relays
East Bowling Green 1-161 kV CB and Relays
Barren County 2-161 kV CB, Line Exits and Relays
Wilson 1-161 kV CB, Line Exit and Relays
Franklin 100 MVA, 161-69 kV Transformer Change Out
K30 3-69 kV CB, Line Exits and Relays
L28 3-69 kV CB, Line Exits and Relays
Pin-Grwd-Wybrn 3-69 kV CB, Line Exits and Relays

Subtotal Substations

Total Project - 2004 Dollars
Total Project - 2008 Dollars

Notes
1. Based on EKPC estimate

Tablel.xls

Miles

24.00
1.00
2.50
5.00
8.40
5.00

22.00

25.00

0.15
20.14

WWW= = N=a2NDWN

3.5%

CAI Costs ($2004)

Cost
Per Mile

322,000
338,000
338,000
338,000
527,000
527,000
250,000
322,000

81,000
Note 1.

450,000
450,000
450,000
450,000
350,000
450,000
450,000
750,000
300,000
300,000
300,000

1.148

EKPC Cost Estimates

Total EKPC EKPC
Line Cost Cost (2004%) Cost (2008$)
7,728,000 7,800,000 9,052,000
338,000 325,000 377,000
845,000 875,000 1,015,000
1,690,000 1,625,000 1,886,000
4,427,000 3,570,000 4,143,000
2,635,000 2,125,000 2,466,000
5,600,000 7,150,000 8,297,000
8,050,000 8,125,000 9,429,000
31,213,000 31,595,000 36,665,000
12,000 12,000 14,000
17,000 17,000 18,000
29,000, 29,000 32,000
31,242,000 31,624,000 36,697,000
900,000 618,000 717,000
1,350,000 869,000 1,008,000
1,800,000 1,112,000 1,290,000
900,000 618,000 717,000
350,000 313,000 363,000
900,000 715,000 830,000
450,000 251,000 291,000
750,000 727,000 844,000
900,000 612,000 710,000
900,000 612,000 710,000
900,000 612,000 710,000
10,100,000 7,059,000 8,190,000
41,342,000 38,683,000 44,887,000
47,441,000
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Bus
Number Name
63 21-ABD

29643 21-ABD
29627 07-MTN
29649 27-PER
29634 13-PRN
29655 32-SMT

93 28-BRI
94 MAGNA

29632 11-BRN

62 05-EBG
29625 05-EBG

91 22-GMC
29623 04-HRD
29626 06-OAK
29640 19-PRK
29635 14-WBG
29628 08-SWD
29637 16-RVL

78 ANACONDA

72 02-AUB
84 01-FKN
79 25-SAL
83 20-SFN

67 30-BEE
98 12-CAN
70 15-ELF
71 31-NLF
97 34-PEO
99 10-ROS
69 09-WLF

87 24-GRW
85 18-PLN
76 17-RFD
75 26-SIP
88 23-WEY
77 03-WBN
92 35-AVL

TABLE 2

WREC Loads - 2010 Summer

Substation
Aberdeen
Aberdeen
Morgantown
Perdue
Prentiss
S. Morgantown

Bristow
Magna

Brownsville

E Bowling Green
E Bowling Green
General Motors
Hardcastle
Oakland

Park City

West BG

Anaconda
Auburn
Franklin
Salmons
South Franklin

Bee Springs
Caneyville

E. Leitchfield
N. Leitchfield
Peonia
Rosine

W. Leitchfield

Greenwood
Plano

Rockfield

S. Industrial Park
Weyerhauser
Woodburn
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Base Load Load Shunts
Source kV P(MW) Q(MVAr) Q(MVAr)
Aberdeen 161 16.300 3.000
Aberdeen 69 0.000 0.000
Aberdeen 69 8.674 4.511
Aberdeen 69 7.772 2.785
Aberdeen 69 6.112 1.680
Aberdeen 69 16.066 6.258
Subtotal 54.924 18.244
Bristow 161 17.400 6.800
Bristow 161 16.600 5.500
Subtotal 34.000 12.300
E. Bowling Green 69 17.007 6.433 8.16
E. Bowling Green 161 23.400 7.000
E. Bowling Green 69 11.013 3.708
E. Bowling Green 161 16.200 10.400
E. Bowling Green 69 12.753 4.254
E. Bowling Green 69 16.558 5.199
E. Bowling Green 69 4.314 0.772
E. Bowling Green 69 12.862 5.838
E. Bowling Green 69 9.868 3.274
E. Bowling Green 69 12.098 3.804
Subtotal 136.073 50.782
Franklin 69 3.337 0.181
Franklin 69 10.637 0.404
Frankiin 69 15.119 0.682 12.25
Franklin 69 11.988 0.500
Franklin 69 11.581 0.572
Subtotal 52.662 2.339
Leitchfield 69 5.68 1.416 9.184
Leitchfield 69 8.676 2.565
Leitchfield 69 9.158 3.162
Leitchfield 69 13.081 5.029
Leitchfield 69 6.372 1.836 13.78
Leitchfield 69 8.137 2.907
Leitchfield 69 12.188 2.955
Subtotal 63.292 19.87
Memphis Jct 69 20.509 7.516
Memphis Jct 69 10.920 3.454
Memphis Jct 69 13.866 4.424
Memphis Jct 69 36.274 11.453
Memphis Jct 69 12.583 5.175
Memphis Jct 69 3.035 1.467
Memphis Jct 69 9.318 3.297
Subtotal 106.505 36.786
Total 447456  140.321 43.373

Commonwealth Associates, Inc.



TABLE 3
Contingency Overload Comparison - Initial Study
(percent of emergency rating values)

Emerg
Rating
MVA CaseA CaseB CaseC
161 & 138 kV Transmission

TVA: Bowling Green - Lost City 161 kV 180 114 116 97
TVA: Paradise - Aberdeen Tap 161 kV 350 107 102 n/a
LGEE: Green River - Ohio Co. #1 138 kV 171 106 101 91
LGEE: Green River - Ohio Co. #2 138 kV 171 103 98 n/a
TVA: Gallatin - Hartsville 161 kV 371 105 98 n/a
TVA: Franklin - Portland SS 161 kV 227 102 n/a n/a
LGEE: Ohio Co. - Shrewsbury 138 kV 171 103 98 n/a
LGEE: Leitchfield - Shrewsbury 138 kV 96 101 100 96
TVA-EKPC: Summershade 161 kV 239 101 n/a n/a
TVA: Memphis Jct - S. Bowling Gr. T 161 kV 227 101 127 n/a
TVA: Bowling Green - S Bowling Gr. T 161 kV 227 100 127 n/a
LGEE: Kosmos - Mill Ck 138 kV 72 96 99 101
161 & 138 Transformers

TVA: Huntsville 161-69 kV transfmr 50 120 94 n/a
EKPC: Bonnieville 138-69 kV transfmr 59 115 115 115
TVA-EKPC: Franklin 161-69 kV transfmr 50 109 111 110
LGEE: Leitchfield 138-69 kV transfmr 86 114 112 108
EKPC-LGEE: Taylor County 161-69 kV transfmr 72 100 99 101
LGEE: Ohio Co. 138-69 kV transfmr 86 100 97 91

69 kV Transmission

LGEE: Leitchfield - Millwood 69 kV 52 113 107 95
LGEE: Green River - River Queen Tap 69 kV 54 104 110 96
LGEE: Greenville West - River Queen 69 kV 49 103 102 101
LGEE: Caneyille Jct Rosine Jct 69 kV 68 103 98 n/a
LGEE: Echols - Indian Hill 69 kV 56 102 99 93
LGEE: KU Park - Pineville 69 kV 80 101 n/a n/a
LGEE: Etown - Kargle 69 kV 69 101 99 99
EKPC: Salmon - K30 69 kV 30 n/a 117 117
EKPC: K30 - .30 69 kV 42 n/a 114 114
LGEE: Indian Hill - Peabody West 69 kV 27 99 101 102
LGEE-EKPC: Eastview - Stephensburg 69 kV 41 93 96 102

n/a - below 90% not reported

MAPROJMAEKPCY324001\401Rpt\Compare xIsCont_OL Commonwealth Associates, Inc.
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Case C Advantage Sorted to Top, Case D Advantage Sorted to Bottom, Less than 2.5% Difference Not Shown

Table 5i

Case S1 Has Trimble #2 Removed from the Model
Case S2 Has Paradise #1 Qutaged from the Model

Case S3 Has BREC Wilson Generator Outaged from the Model

Case S4 Has LGEE Brown Generator Outaged from the Model
Case S5 Has TVA Paradise #1 & # 2 Generators Outaged from the Model
Case C - Has Wilson - Aberdeen 161 kV vs Case D - Tap Paradise - New Hardinsburg 161 to Aberdeen
The T cases include a 7000 MW Ni to SOCO transfer

Contingency Percent of E-Rating

FBus TBus Ckt FName TName kV  E-Rating Data S1 S2 S3 S4 S5 Diff
Case C Advantage j
4083 413111 14HOPCO5 [REID15 161 265 CT 0.0 0.0 0.0 0.0 111.9
DT 101.3 106.4 105.1 111.9 111.9
189531 19213|1 5PRINCT |5CADIZT 161 335 CT 0.0 104.7
DT 104.7 104.7
27008! 27386(1 11EARLN [11RQTAP 161 182 CT 0.0 0.0 103.8
DT 100.3 103.8 103.8
27080] 272731 11DANVIL.  [1TMERCR 138 129 CT 0.0 0.0 101.8
DT 101.8 100.9 101.8
26855| 27055(1 1ONTVL13 }[11CLVRPR 138 143 CT 114.1 1054 103.4 1104 47.8
DT 161.3 153.4 149.8 161.9 478
4130 41351 14N.HAR4 |14N.HAR5 138-161 224 CT 0.0 121.5 19.5
DT 114.1 141.0 195
270551 27177\ 11CLVRPR [11HARDBG [138 191 CT 0.0 0.0 112.4 19.2
DT 103.5 113.6 131.6 19.2
27006] 2922011 11BONNIE [20BONNIE 138-69 59 CT 1111 104
‘ DT 121.5 10.4
18026| 189531 5BARKLEY |5PRINC T 161 335 CT 110.7 8.0
DT 118.7 8.0
27329] 2732811 11PADDYS [11PADDYR |161-138 131 CT 126.1 120.9 115.6 115.8 1313 6.4
DT 128.7 126.4 118.1 120.2 137.7 6.4
2 11PADDYS {11PADDYR [161-138 131 CT 126.1 120.9 115.6 115.8 131.3 6.4
DT 128.7 126.3 1181 120.2 137.7 6.4
18695 90{1 5FRNK KY |5FRNK KY 161-69 50 (03) 0.0 107.7 0.0 117.5 4.8
DT 100.6 111.0 100.6 122.3 4.8
27237] 2723811 11LEITCH [11LEITCH 138-69 86 CT 105.2 0.0 4.2
DT 109.4 101.3 4.2
27234) 272731 11LEBNON }11MERCR 138 179 CT 117.5 109.0 1174 3.8
DT 121.3 112.0 121.2 3.8
26966] 2708811 11ARNOLD [11DELVIN 161 110 CT 140.0 2.8
DT 142.8 2.8
Case D Advantage

27358] 2744211 11POND C [11TIPTOP 138 179 CT 105.3 -3.6
DT 101.7 -3.6
272191 27281|1 11KOSMOS |11MIL CK 138 100 CT 188.3 155.4 171.8 -4.0
) DT 184.3 153.3 168.1 -4.0
4138 413711 14HENDR4 [14HENDR4 138-161 224 CT 106.7 107.4 117.3 106.2 112.3 -6.4
. DT 101.1 0.0 1109 0.0 100.6 -6.4
27114F 27115|1 11ETOWN [11ETOWN 138-69 171 CT 100.3 -100.3
DT 0.0 -100.3
27384] 273851 11ROGERS |11ROGERS |138-69 107 CT 100.6 -100.6
DT 0.0 -100.6
4133} 2685711 14COLE5 [1ONTVL16 161 265 CcT 103.6 102.2 -103.6
DT 0.0 0.0 -103.6
292561 29273|1 20COOPER |20DENNY 161 85 CT 114.8 -114.8
DT 0.0 -114.8
271791 27180}1 11HARDN  {11HARDN 138-69 171 CT 106.5 -106.5
DT 0.0 -106.5
2 11HARDN {11HARDN 138-69 138 CT 120.7 -120.7
DT 0.0 -120.7

Tables5d_5i.xis, Summary

Commonwealth Associates, Inc.
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EXHIBITS

Exhibit 1 Proposed EKPC/Warren Transmission Additions
Dwg Tol04, Rev. 4

Exhibit 2 Transmission Map

Exhibit 2a  Insert A — Bowling Green

Exhibit 3 Case A One-Line Diagram

Exhibit 4 Case B One-Line Diagram ,

Exhibit 5 Case C One-Line Diagram

Exhibit 6 Transient Stability
6-1 Case A2, 12 cycle — stable
6-2 Case A2, 13 cycle — unstable
6-3 Case C2, 12 cycle — stable
6-4 Case C2, 13 cycle — unstable
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EXHIBIT 6
Figure 6-1a
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles

Change of Machine Angle (deg)

150.0 - e \Wilson #1
. -~ (Green River #4
: Fault
A b orrrenesnannn e Pri i ~~—Paradise F1H
1950 1 : <& Primary Clearing
- ~~-Thorobred #1
i Thorobred #2
1000 ¢ - Gallatin F3
Wolf Creek H1
75.0 +
0
o .
‘g, 50.0 T
)
[m]
25.0 4
00 +
) Three Phase Fault cleared in 12 cycles and
-25.0 + Open Wilson to Green River 161 kV Line
500 + I ¢ } . e {
0 25 50 75 100 125 150 175 200 225 250 275 300
Time (cycles)
Figure 6-1b
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles
Machine Speed (p.u) ——\Wilson #1
== Green River #4
1.040 + —--Paradise F1H
1035 : Faul ——Thorobred #1
' < ................................ Primary Clearing Th
1.030 ; orobred #2
Gallatin F3
1.025 A
Wolf Creek H1
1.020 A
1015 4
1.010
1.005 —
=2 1000 X S R e B
FrANAY 7 LNl );- o ° 34 :—,:;w—"\#«w—ay_’_:“,‘x:’_—/’ T e i
/ e
0995 B
0.990 1
0.985
0.980 -
Three Phase Fault cleared in 12 cycles and
0875 Open Wilson to Green River 161 kV Line
0.970 +
0.965
0.960 I A T —a—!
0 25 50 75 100 125 150 175 200 225 250 275 300

Time (cycles)
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Figure 6-1c
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center

Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles

Terminal Voltage (p.u.) [—-Wwilson #1 |
immGreen River #4
1.500 i - Paradise F1H
. 1 P ST TR Fault 1 -w-—Thorobred #1
1.400 + orerermersrermssensnninnianes Primary Clearing 1 Thom?red #2
1300 - | Gallatin F3
. i Wolf Greek H1 |
1.200 -
1.100 + -
1.000 =3
0.800 +
:: 0.800
0. 0700 4
0.600 -
0.500 1
0.400
0.300
0200 - Three Phase Fauit cleared in 12 cycles and
' Open Wilson to Green River 161 kV Line
0.100 4
0.000 : : st b . : i
0 25 50 75 100 125 150 175 200 225 250 275 300
Time (cycles)
Figure 6-1d
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles
Frequency (Hz) = Wilson 161
~—Green River 161
- Memphis Junction 161
605 - Bowling Green 161
Primary Clearing Abeerdeen 161
604 - Frankiin Ky 161
Summer 161
60.3
60.2 +
60.1
£ 600 —

59.9 -

598 ¢

597 -

59.6 -

595 s bt S j : i

Three Phase Fault cleared in 12 cycles and
Open Wilson to Green River 161 kV Line

100 125 150 200 225
Time (cycles)

+ ¥ 1

250 275 300
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Figure 6-2a
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles

EXHIBIT 6

Change of Machine Angle (deg)

150.0 - \Wilson #1
Fauit -~ Green River #4
..... Primary Clearing -— Paradise F1H
125.0 -
- Thorobred #1
Thorobred #2
1000 1 Gallatin F3
Wolf Creek H1
75.0 +
[
m -
g 50.0 -
m 1
=] ;
25.0 4
0.0 - ' \
.
. Three Phase Fault cleared in 13 cycles and
-25.0 A Open Wilson to Green River 161 kV Line
50,0 sty ; ' , : . . , i
0 25 50 75 100 125 150 175 200 225 250 275 300
Time (cycles)
Figure 6-2b
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
Machine Speed (p.u) —Wilson #1
- Green River #4
1.040 - — Paradise F1H
toss 4 ¢ T R Thorobred #1
P - Th #2
1030 4 ¢ orobred
1025 P Gallatin F3
’ : Wolf Creek H1
1.020 1
1.015 -
1.010 £ A
1.005 £ 3/
= 1000 £V
a : .
0995 £ .
0.990 -
09854 :
0980 i !
b Three Phase Fault cleared in 13 cycles and
0.975 : ! Open Wilson to Green River 161 kV Line
o970 £ ¢ i
0965 | ¢
0.960 Attty : | |
0 25 50 75 100 125 150 175 200 225 250 275 300

Time (cycles)
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Figure 6-2¢

CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
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Figure 6-2d
CASE A2 - WREC Service via TVA with Thoroughbred Energy Center
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
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Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles

Figure 6-3a
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC

EXHIBIT 6

Change of Machine Angle (deg)
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Figure 6-3b
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles
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Figure 6-3¢
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles

Terminal Voltage (p.u.) —Wilson #1
——=Green River #4
-~ Paradise F1H

1.500 + Lo ; ............................. Fault -——Thorobred #1
1400 - L SR Primary Clearing Thoropred #2
Gallatin F3
1.300 A
Wolf Creek H1
1.200 A
1.100 4 T
1.000
0.900 -
:: 0.800 -
Q. 0700 4
0.600
0500 +
0400
0300
0.200 Three Phase Fault cleared in 12 cycles and
' I Open Wilson to Green River 161 kV Line
0.100
0.000 ; ; . } |
o] 25 50 75 100 125 150 175 200 225 250 275 300
Time (cycles)
Figure 6-3d
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 12 cycles
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EXHIBIT 6
Figure 6-4a
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
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Figure 6-4b
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
Machine Speed (p.u) ——Wilson #1
~(reen River #4
1.040 ¢ . —-Paradise F1H
1.035 -: Fat e Thorobred #1
: .............................. Prima Clearin
1030 ¢ ry 9 Thorobred #2
- Gallatin F3
1.025 £
Wolf Creek H1
1.020 +
1.015
1.010 :
1005 (7 4
= 1000 +F i
o L .
0995 { !
0990 { i i
0985 |
0980  : !
- Three Phase Fault cleared in 13 cycles and
0.975 '. : : Open Wilson to Green River 161 kV Line
0970 + ¢ i
0.965
0960 e |
0 25 50 75 100 125 150 175 200 225 250 275 300
Time (cycles)

Fite wilson2bc13r Commonwealth Associates



Figure 6-4¢

CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
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Figure 6-4d
CASE C2 - WREC Service via EKPC with Thoroughbred Energy Center & Tie to BREC
Three Phase Fault on Wilson to Green River 161 kV - Total Clearing, 13 cycles
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INTRODUCTION
Background and Purpose

The Warren Rural Electric Cooperative (WRECC) is presently provided wholesale power by the
Tennessee Valley Authority (TVA). WRECC has requested power supply and participation as a
member of the East Kentucky Power Cooperative (EKPC). The target date for this service is
April 2008.

Commonwealth Associates, Inc. (CAI) prepared a transmission service study to evaluate
transmission requirements. A report summarizing the study was completed on January 27, 2005.
Since that time minor changes have been proposed to the transmission system. The purpose of
this addendum is to document and evaluate these changes.

Transmission System Modifications

The transmission system changes are listed below and shown on the attached one-line.

1. Change Barren County-Magna 161 kV line length from 24 miles to 26 miles.

2. Upgrade the existing East Bowling Green-Oakland 69 kV line with a new 69 kV line
consisting of 954 ACSS conductor. This new line will have a length of approximately
8.5 miles. The new ratings are 143/143 MV A summer normal/emergency.

3. Add a circuit breaker at the EKPC East Bowling Green station to eliminate the three-

terminal line between TVA EBG-EKPC EBG-GM. Put one transformer on each side of
the breaker at EKPC’s EBG.

Note: This change was studied and included in the January report — Phase 2, Case C.

4. Eliminate the BGMU Tap-Memphis Junction 161 kV line and instead loop the line from
GM and Aberdeen through Mempbhis Junction. The distances are as follows:

a. GM-Memphis Junction 161 kV — 13.5 miles
b. Memphis Junction-Aberdeen 161 kV — 28 miles

Note: This change was studied and included in the January report — Phase 2, Case C.

5. Open the Warren 69 kV connection with the City of Franklin. Install a 161-69 kV, 100
MVA transformer at Salmons. Connect the Salmons 161 kV bus to the TVA Franklin-
Memphis Junction 161 kV line at a point 2.2 miles from the Franklin bus. Add a second
Salmons-1.28 circuit to loop the lines from Anaconda and Auburn into the Salmons
substation.

6. The 69 kV three-breaker station that was identified at PLNGRWT in the January 27
report will instead be built at Plano. A second PLNGRWT-Plano 69 kV line will be built

MAPRONEKPC\324001\M03Rpt\Rpt7.doc 1 Commonwealth Associates, Inc.



(1.1 miles) using 556 MCM ACSR conductor to loop the lines from Memphis Junction
and East Bowling Green through the new Plano station. The new ratings are 90/111
MV A summer normal/emergency.

7. The existing East Bowling Green-West Bowling Green 69 kV line will be eliminated. A
new 69 kV line from Memphis Junction to West Bowling Green will be constructed (3.5
miles) using 556 MCM ACSR conductor. The new ratings are 90/111 MVA summer
normal/emergency.

8. Add an Aberdeen-Morgantown 69 kV line (5 miles) using 556 MCM ACSR conductor.
Open the existing Morgantown-South Morgantown 69 kV line. The new ratings are
90/111 MVA summer normal/emergency.

9. Remove the Franklin 69 kV capacitor.
SUMMARY OF RESULTS AND CONCLUSIONS
Power Flow Base Case

The above-listed changes were incorporated into the study base case. The new case is labeled
Case C, Rev. 6. The same contingencies used in the original study (modified where necessary
because of the configuration changes) were used to test the proposed system. Results are
provided in Appendix A.

Comparison of Case C and Case C Rev. 6

The contingency testing of the new case Case C Rev. 6 produced almost identical results to the
Case C as summarized in the January report, with the following exceptions:

1. The City of Franklin 50 MV A transformer overload is eliminated in Case C Rev. 6.
A new overload is observed on the Salmon-K30 69 kV line (summer normal and
emergency ratings 31/37 MVA)

a. 118 percent of summer emergency for outage of Memphis Jct.-N23A or outage of
N23A-N23Weyerhauser 69 kV line sections, or

b. 102 percent of summer emergency rating for outage of 18-PLN-35-AVL 69 kV
line section.

Conclusions
1. The new transformer and connections to the WRECC 69 kV network at Salmons
eliminate the overload condition reported on the City of Franklin 50 MVA 161-69 kV

transformer.

2. The new transformer at Salmon increases loading on the Salmon-K30 69 kV line for the
three above-listed contingencies. For the worst condition, ie., the outage of the

M:APRONEKPC\32400 1\403Rpt\Rpt7.doc 2 Commonwealth Associates, Inc.



Memphis-N23 or N23-Weyerhauser 69 kV line sections, the 118 percent overload can be
mitigated to 102 percent by opening the 35-AVL circuit breaker at Plano. This reduced
the overload condition to 102 percent at peak load. A better solution is to upgrade the
Salmon-K30 section of line to higher capacity.

3. The proposed changes primarily affect the WRECC 69 kV network and in general do not
significantly change the power flow patterns on the 161 kV bulk power transmission
network. The power flow contingency testing confirmed that almost identical results are
obtained for Case C and the new Case C Rev. 6. Therefore, we conclude that the results
of the sensitivity studies and generator outage studies as summarized in the January
report would directly apply to this new case and no additional power flow testing is
necessary at this time with regard to these conditions.

M:\PRONEKPC\324001\403Rpt\Rpt7.doc 3 Commonwealth Associates, Inc.



Exhibit 1

Transmission Map
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Exhibit 2

Case C Rev. 6 One-Line Diagram
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APPENDIX A

Case C Rev. 6 Reports



Case Summary EKPC_ CaseC _R61

Project Name EKPC 2010 Summer
Title] WREC Service Via EKPC
Title2 Case C (Rev 6)

Case Date 5/23/2005

Power Flow File M:APRONEKPC\324001\301PF\Addendum\EKPC_CaseC_R61.bin

Power Flow Controls

Area Control ] SmoothStep v
Remote Control XfrmVecon U]
GenVar Control Y XfrmFcon [
Solve Method DSOLVE
Case Settings
Overload v ViimMin 0.9 RateFactor 1
VLimit vl ViimMax 1.1 AmpFactor 1
VChange Vi VlimChange 0.1 RatingNumber 2
Monitored Set Monit 1469 Buses
Contingency

Contingencies loaded from file M:\PROJMNEKPC\324001\301 PF\Addendum\CaseC.con 260 Bus

321 contingencies

Thursday, May 26, 20  cp 505 © 2002 Commonwealth Associates, Inc



TRANSMISSION 2000 Contingency Processor

EKPC_CaseC_Ré61

Violation Count Report

EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
§/23/2005
Contingency Over Voltage Violations Not
Description Ckt kv Zone Area load UnderV OverV Change Solved

135 Line Wolf Creek to Wayne Co 161 kV 1 161 167 147 1 0 0 0

215 Line Leitchfield to Shrews 138kV 1 138 21 211 2 1 0 8 ‘

230 Line Green River to 27298 11MUHLNB 69 kV 1 69 21 a1 | 1 0 0 o T

250 Line Ohio County to Warren 69 kV 1 69 211 211 1 0 0 0 i

252 Line Caneyville Jct to Rosine Jct 69 kV 1 69 21 211 1 0 0 0 i

255 Line Rosine Jct to Warren 69 kV 1 69 211 211 1 0 0 0 |

262 Line Greensburg to Green Co. 69 kV 1 69  211-220 211-220 1 0 0 0

387 Line 18-PLN to 35-AVL 69kV 1 69 901 220 1 0 0 0

393 Line PLANO to 23-WEY 69 kV 1 69 901 220 1 0 0 0

395 Line 23-WEY to N23A 69 kV 1 69 901 20 | 1 0 0 0

397 Line N23A to Memphis Junction 69 kV 1 69 901 220 1 0 0 0

405 Line Barren Co. to Horse Cave KU 69 k/ 1 89 220 220 1 4 0 3 i

422 Line Coburg Jct to Columbia 69 kV 1 89 220 220 0 3 0 0 E

617 outage of 24952 O6CLIFTY to 27447 11TRIMBL 1 345 206-211 206-211 2 0 0 0

622 outage of 25181 07RAMSYS5 to 25388 08SPEED 1 345 207-281 207-208 ! 8 0 0 0

625 outage of 25388 0BSPEED to 25515 08SPEED 1 345-138 281 208 3 7 0 0

635 outage of 27001 11BLUE L to 27002 11BLUE L 1 345-161 211 211 1 0 0 0 |

637 outage of 27001 11BLUE L to 27003 11BLUE L 1 345-138 211 211 1 2 0 0 |

670 outage of 27280 11MIL CK to 27331 11PADDYW 1 345 21 211 1 2 0 0

725 outage of 26974 11ASHBY to 27281 11MIL CK1 1 138 211 211 0 0 0

742 outage of 27003 11BLUE L to 27296 11MUD LA 1 138 211 211 0 1 0 o]

830 outage of 27218 11KNOB C to 27358 11POND C 1 138 211 211 0 5 0 0

850 outage of 27326 11P WEST to 27328 11PADDYR 1 138 211 211 1 0 0 0

855 outage of 27002 11BLUE L to 29235 20BLIT C 1 161 211-220 211-220 1 Q 0 0

865 outage of 29235 20BLIT C to 29271 20DARWJ 1 161 220 220 1 0 0 0

870 outage of 29241 20CASEYC to 29409 20MARION 1 161 220 220 0 0 0 0 |

930 outage of 27114 1{ETOWN to 27179 11HARDN 1 138 211 211 2 0 0 0

940 outage of 27179 11HARDN to 27384 11ROGERS 1 138 211 211 1 o 0 0 ’
1010 N2 - ABD-Wilson 1 161kV & EBG-E.Bowl.Gr 1 161 2 0] 0 0 l

Totals: 38 25 0 11 1
Notes: Not Solved Codes:
1. Qverloads are based on 100% of Rating 2 D - Diverged
2. Undervoltage Limit is 0.90 (pu) I - Interrupted

3. Qvervoltage Limitis 1.10 (pu)
4, Voltage Change Limitis 0.10 (pu)

26-May-05 03:45 PM

MAPROJMEKPC\324001\301PR\Addendum\EKPC_CaseC_R61.bin

©2002 Commonwealth Associates, Inc.

F - Failed, One or More Contingency
Commands Failed in PFlow

Tof1



TRANSMISSION 2000 Contingency Processor Area Zone Report

Contingency Monitored
Area Area Name Zone Zone Name Buses Buses
147 TVA
165 TVAWEST 0 2
166 TVA_CENT 40 187
167 TVAEAST 3 31
43 220
205 AEP
250 AEP-AP 0 18
251 AEP-OP 0 19
252 AEP-IM 1 53
253 AEP-CS 0 12
254 AEP-KP 0 2
256 AEP-IM-l 0 1
1 105
206 OVEC
206 OVEC 5 10
5 10
207 HE
207 HE 1 40
1 40
208 CIN
280 CGE 0 96
281 PSt ENER 4 114
283 ULHP 0 4
284 CIN/DENA 0 1
286 CGE GENS 0 10
290 PSI GENS 0 10
291 HE IN PS 0 6
292 PSIIND 0 3
. tinn e s i 4 244
209 DPL
209 DPL 0 25
0 25
210 SIGE
210 SIGE 1 31
1 31
211 LGEE
211 LGEE 107 412
107 412
213 HMP&L
13 HMP&L 0 5
. - _ — S— RN . 0 5
214 BREC
1 PJMS00KV 7 43
2 EGYPTIAN 0 3
3 SOUTHEAS 1 2
10 PN 13KV 0 9
20 HEND-UNI 0 5
30 GREEN RI 0 9
40 MEADE CO 0 16
8 87

26-May-05 03:44 PM CP 5.05 © 2002 Commonwealth Associates, Inc. 1of2



Contingency Monitored

Area Area Name Zone Zone Name Buses Buses
216 IPL
216 IPL 0 18
18
220 EKPC
220 EKPC 50 211
901 WARREN O 32 41
902 WARREN O 8 8
90 260
221 AEWC
221 IMPA R ST
226 IPRV
226 IPRV 0 2
227 DELO
227 DELO 0 1
0 1
356 AMRN
323 EASTERN 0 3
3
361 SiPC
352 SEIEC [¢] 1
} - D ]
363 Ni
335 345KV 0 2
338 TR MIDPT 0 2
0 4
260 1469

26-May-05 03:44 PM CP 5.05 © 2002 Commonwealth Associates, Inc. 20f2



TRANSMISSION 2000 Contingency Processor EKPC_CaseC_R61 Overload Report

Nomma
EKPC 2010 Summer I System
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005
Overloaded o Normal System
Facility Overloads
From Name To Name Circuit Base kV Area Zone Ratings Norm Emer
Norm Emer MVA (%) (%)
25387 08GIBSON 26557 O08DUFF 1 345 208 281 400 420 834 208 199
25107 07G-TOWN 25814 08N ALB 1 69 207-208  207-281 44 44 66 149 149
25820 08MILTWN 99974 mid pt 1 69-138 208 281 25 25 30 121 121
25894 08BCKJD4 25888 08BKJ135 1 18-138 208 286 180 180 203 113 113
Notes:
1. Overloads are based on 100% of Rating 1
2. Normal System Conditions - No Outages
3. Minimum Reporting Level is 100%
26-May-05 03:44 PM © 2002 Commonwealth Associates, Inc, 1 of 1

MAPROJEKPC\324001\301PF\Addendum\EKPC_CaseC_R61 bin



TRANSMISSION 2000 Contingency Processor EKPC_CaseC_R61 Overload Summary Report

EKPC 2010 Summer
WREC Service Via EKPC

Case C (Rev 6)

5/23/2005
Overloaded Facility Normal System QOverloads
From Name To Name Circuit Base kV Area Zone Ratings MVA Norm Count Max
Norm Emer (%) AlB (%)
25387 O08GIBSON 26557 08DUFF 1 345 208 281 400 420 833.9 208 3/70 200
25820 OBMILTWN 99974 mid pt 1 69-138 208 281 25 25 303 121 210 173
25526 O0BMILLTO 99974 mid pt 1 138 208 281 25 25 225 90 1171 134
18691 5BOWL GR 18928 S5SBOWL T 1 161 147 166 227 227 78.1 34 170 130
18416 S5MEMJUNC 18928 5SBOWL T 1 161 147 166 227 227 78.1 34 170 129
79 25-SAL 81 K30 1 69 220 301 3N 37 258 83 21/ 2 118
25819 O08PSIRAM 25820 O08MILTWN 1 69 208 281 39 39 314 81 170 116
25031 O7RAMSEY 25819 08PSIRAM 1 69 207-208 207-281 44 44 356 81 170 116
25031 O7RAMSEY 25817 08SALISJ 1 69 207-208 207-281 100 100 739 74 170 115
18806 SHUNT TN 19278 2HUNTSVI 1 161-69 147 167 50 50 455 91 170 115
27006 11BONNIE 29220 20BONNIE 1 138-69  211-220 211-220 44 59 3186 72 ° 170 115
25168 O7MAUKPT 25171 O07ELIZBH 1 69 207 207 23 36 189 87 1/70 111
27061 11CNRN6 27062 11CNERN 1 138 211 211 287 287 2522 88 173 111
25167 07DOGWOD 25168 07MAUKPT 1 69 207 207 46 46 285 64 170 109
27116 11ETWN 2 27371 11RADCL 1 69 21 211 52 52 13.1 25 1170 107
27237 11LEITCH 27238 11LEITCH 1 138-69 21 211 75 86 650 87 211 107
27102 11EASTVW 29528 20STEPHN 1 69 211-220 211-220 41 41 1.7 4 170 107
27410 11SHLBS 27411 11SHLBYV 1 69 211 21 49 49 154 31 ¢ 0/3 103
27179 11HARDN 27180 11HARDN 2 138-69 211 211 120 138 902 75 . o/ 1 103
27168 11GRNVW 27377 11RIVRQ 1 69 211 211 49 49 27.2 56 o/ 103
27115 11ETOWN 29374 20KARGLE 1 69 211-220 211-220 57 69 469 82! 0/ 1 102
27384 11ROGERS 27385 11ROGERS 1 138-69 211 211 93 107 846 91 E 0171 101
29542 20TAYLOR 27437 11TAYLRC 1 161-69  220-211 220-211 72 72 512 71| 0/ 1 100
25484 (8BATESV 25716 O08BATEN 99 138-69 208 281 50 50 432 98 0/ 1 100
S SR i 7116 505
Notes:
1. Overloads are based on 100% of Rating 2
2. NS = Norma! System Conditions (No Qutages)
3. Minimum Reporting Level is 100%
4. Statistical Information (A/B Stats and Maximum Overload)
A = Serious Overload > 105%
8 = Overloaded Facility between 100% and 105% of Rated Capability
26-May-05 03:44 PM © 2002 Commonwealth Associates, Inc. 1of1
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TRANSMISSION 2000 Contingency Processor. EKPC_CaseC_R61 Overioad Report

EKPC 2010 Summer
WREC Service Via EKPC

Case C (Rev 6)

5/23/2005
Overloaded B
Facility Contingency Qverloads
From Name To Name Circuit Base kV  Area Zone Ratings Norm Emer
Norm Emer MVA (%) (%)
25387 08GIBSON 26657 O0BDUFF 1 345 208 281 400 420 | NS 834 208 199
o "625 outage of 25388 0BSPEED to 26515 08SPEED 1 345-138 208 281 789 197 188
617 outage of 24952 06CLIFTY to 27447 11TRIMBL 1 345  206-211 206-211 739 185 176
622 outage of 25181 07RAMSYS5 to 25388 08SPEED 1 345  207-208 207-281 537 134 128
' 3/0 200
25820 OBMILTWN 99974 mid pt 1 69138 208 281 25 25 | NS 30 121 121
622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 43 173 173
625 outage of 25388 08SPEED to 25515 08SPEED 1 345-138 208 281 35 139 139
S 270 173
25526 0BMILLTO 99974 mid pt N N ET 208 281 25 25 |NS 23 90 90
622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 33 133 134
625 outage of 25388 08SPEED to 25515 08SPEED 1 345.138 208 281 26 105 105
171 134
18691 5BOWL GR 18928 5SBOWL T 1 161 147 166 227 227 | NS 78 34 34 !
[ 1010 N2 - ABD-Wilson 1 161kV & EBG-E Bowl Gr 1 16 294 130 130
170 130
18416 SMEMJUNC 18928 5SBOWL T 1 161 147 166 227 227 | NS 78 34 34 |
‘ 1010 N2 - ABD-Wilson 1 161kV & EBG-E.Bowl.Gr 1 16 ‘ ol 293 129 129
170 129
79 25.SAL 81 K30 1 69 220 901 31 37 |NS 26 83 70
395 Line 23-WEY to N23A 69 kV 1 69 220 901 44 141 118
397 Line N23A to Memphis Junction 69 kV 1 89 220 901 44 141 118
393 Line PLANO to 23-WEY 69 kV 1 69 220 901 38 122 102
387 Line 18-PLN to 35-AVL 69kV 1 89 220 901 38 122 102
272 118
25819 0BPSIRAM 25820 OSMILTWN 1 69 208 281 39 39 |NS 31 81 8t
622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 45 116 118
ARSI e s
25031 O7RAMSEY 25819 08PSIRAM 1 69  207-208 207-281 44 44 | NS 36 81 81
| 622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 51 116 116
170 116
25031 O7RAMSEY 25817 08SALISJ 1 69  207-208 207-281 100 100 |NS 74 74 74
‘ 622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 115 115 115
170 115
18806 SHUNT TN 19278 2HUNTSVI 1 16169 147 167 50 50 |NS 46 91 91
' 135 Line Wolf Creek to Wayne Co 161 kV 1 161 147 167 57 115 115
170 115
27006 11BONNIE 29220 20BONNIE 1 13869 211-220 211-220 44 53 |NS 32 72 54
[ 405 Line Barren Co. to Horse Cave KU 69 kV 1 69 220 220 68 153 115
' T N 170 115
26May0503:45PM © 2002 Commonwealth Assaciates, Inc. 10f3
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Overloaded

MAPROJEKPC\324001\301PF\Addendum\EKPC_CaseC_R&1 bin

Eacility Contingency Overloads
From Name To Name Circuit BasekV  Area Zone Ratings Norm Emer
Norm Emer MVA (%) (%)
25168 O7MAUKPT 25171 O7ELIZBH 1 69 207 207 23 36 | NS 20 87 55
622 outage of 25181 07RAMSY5 to 26388 08SPEED 1 345  207-208 207-281 40 174 111
o 170 m
27061 11CNRN6 27062 11CNERN 1 138 211 211 287 287 |NS 252 83 88
670 outage of 27280 11MIL CK to 27331 11PADDYW 1 345 211 211 319 111 111
850 outage of 27326 11P WEST to 27328 11PADDYR 1 138 211 211 299 104 104
637 outage of 27001 11BLUE L to 27003 11BLUEL 1 345-138 211 211 294 102 102
| 725 outage of 26974 11ASHBY to 27281 1IMILCK 1 138 211 211 290 101 101
' 173 111
25167 07DOGWOD 25168 O07MAUKPT 1 69 207 207 46 46 | NS 30 64 64
7622 outage of 25181 07RAMSY5 to 25388 08SPEED 1 345  207-208 207-281 50 109 109
‘ 170 109
27116 1IETWN2 27371 11RADCL 1 69 211 211 52 52 NS 13 25 25
[ 7940 outage of 27179 11HARDN to 27384 1IROGERS 1 138 211 21 56 107 107
1 e e it o eeeni 1 / O 107
27237 11LEITCH 27238 11LEITGH 1 13869 211 211 75 8 |NS 65 87 76
250 Line Ohio County to Warren 69 kV 1 89 211 211 92 122 107
255 Line Rosine Jct to Warren 69 kV 1 69 211 211 92 122 107
252 Line Caneyville Jct to Rosine Jct 69 kV 1 69 211 211 87 116 102
2 /1 107 |
27102 1{EASTVW 29528 20STEPHN 177769 211-220 211220 41 41 | NS > aTd
215 Line Leitchfield to Shrews 138kV 1 138 211 211 44 106 107 |
_ o e T 3
27410 11SHLBS 27411 11SHLBYV 1 e 211 211 49 49 | NS 15 31 31
635 outage of 27001 11BLUE L to 27002 11BLUEL 1 345-161 211 211 50 103 103
855 outage of 27002 11BLUE L to 29235 20BLIT C 1 181 211220 211-220 50 103 103
865 outage of 29235 20BLIT C to 29271 20DARWJ 1 161 220 220 50 101 101
0/3 103
27179 11HARDN 27180 11HARDN 2 13869 211 211 120 138 |NS 90 75 65
‘ 930 outage of 27114 11ETOWN to 27179 11HARDN 1 138 211 211 142 118 103
0/1 103
27168 11GRNVW 27377 11RIVRQ 1 69 211 211 a9 49 NS 27 56 66
‘ 530 Line Green River to 27298 1IMUHLNB 69KV~ 1 69 211 211 50 103 103
o 071 103
27115 11ETOWN 29374 20KARGLE 17769 211-220 211-220 57 69 | NS 47 82 68
| 215 Line Leitchfield to Shrews 138kV 1138 211 211 70 123 102
B 0/ 1 102
27384 11ROGERS 27385 11ROGERS 1 13869 211 211 93 107 |NS 85 91 79
7930 outage of 27114 11ETOWN t0 27179 11HARDN 1 138 211 211 108 117 101
0/ 1 101
20542 20TAYLOR 27437 11TAYLRC 1 161-69 220-211 220211 72 72 |[NS &1 71 71
% 262 Line Greensburg to Green Co. 69 kV 1 69 211-220 211-220 72 100 100
“ 0/1 100
26-May-05 03:45 PM . © 2002 Commonwealth Associates, Inc. 20of3



Overloaded

Eaclll Contingency Overloads
From Name To Name Circuit BasekV  Area Zone Norm Emer
R _Norm Emer MVA (%) (%)
25484 08BATESV 25716 O08BATE N 99 138-69 208 281 49 98 98
617 outage of 24952 06CLIFTY to 27447 11TRIMBL 1 345  206-211 206-211 50 100 100
0/1 100
22 | 16 200.4
Notes:
1. Overloads are based on 100% of Rating 2
2. NS = Narmal System Conditions (No Outages)
3. Minimum Reporting Level is 100%
4. Statistical Information (A/B Stats and Maximum Overload)
A = Serious Overload > 105%
B = Overloaded Facility between 100% and 105% of Rated Capability
26-May-05 03:45 PM © 2002 Commonwealth Associates, Inc, 30f3
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TRANSMISSION 2000 Contingency Processor EKPC_CaseC_R61 Contingency Report
By Overload
EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005
Overloaded
Contingency Facllity Overloads
From Name To Name Ckt BasekV Area Zone Ratings Norm Emer
Norm Emer| MVA (%) (%)
135 Line Wolf Creek to Wayne Co 161 kV 1 161 147 167
| 18806 5HUNT TN 19278 2HUNTSVI 1 16169 147 167 50 50 573 115 115
215 Line Leitchfield to Shrews 138kV 1 138 211 211
27102 11EASTVW 29528 20STEPHN 1 69  211-220 211-220 FYIY 436 106 107
27115 11ETOWN 29374 20KARGLE 1 69  211-220 211-220 57 69 700 123 102
230 Line Green River to 27298 11MUHLNB 69 kV 1 69 211 211 I
| 27168 11GRNVW 27377 11IRVRQ 1 69 211 21 49 49 503 103 103
250 Line Ohio County to Warren 69 kV 1 69 211 211
| 27237 11LEITCH 27238 11LEITCH 1 13869 211 211 75 86 917 122 107
252  Line Caneyville Jct to Rosine Jct 69 kV 1 69 211 211
[ 27237 11LEITCH 27238 11LEITCH 1 13869 211 211 75 86 87.4 116 102
255 Line Rosine Jct to Warren 69 kV 1 69 21 21
| 27237 11LEITCH 27238 11LEITCH 1 138.69 211 211 75 86 917 122 107
262 Line Greensburg to Green Co. 69 kV 1 69 211-220 211-220
| 29542 20TAYLOR 27437 11TAYLRC 1 16169 220-211 220-211 72 72 723 100 100
" 387 Line 18-PLN to 35-AVL 69kV T 1 69 220 901 :
[ 79 25-SAL 81 K30 1 69 220 901 31 37 |, 378 122 102 |
393 Line PLANO to 23-WEY 69 kV 1 69 220 901 T
| 79 25.SAL 81 K30 1 69 220 901 31 37 | 378 12 102 |
395 Line 23-WEY to N23A 69 kV 1 69 220 901 ;
| 79 25:5AL 81 K30 1 69 220 901 31 37 437 141 118
397 Line N23A to Memphis Junction 69 kV 1 69 220 901
[ 79 25:8AL 81 K30 1 69 220 901 3t 37 437 141 118
405 Line Barren Co. to Horse Cave KU 69 kV 1 69 220 220
[ 27006 11BONNIE 29220 20BONNIE 1 13869 211-220 211-220 44 59 675 153 115
617 outage of 24952 O6CLIFTY to 27447 11TRIMBL 1 345  206-211 206-211
25387 08GIBSON 26657 O0BDUFF 1 345 208 281 400 420 7390 185 176
25484 08BATESV 25716 OBBATEN 599 13869 208 281 50 50 501 100 100
622 outage of 25181 07RAMSYS5 to 25388 08SPEED 1 345  207-208 207-281 1
25820 OBMILTWN 99974 mid pt 1 69-138 208 281 25 25 432 173 173
25526 08MILLTO 99974 mid pt 1 138 208 281 25 25 334 133 134
25387 08GIBSON 26557 O0BDUFF 1 345 208 281 400 420 537.4 134 128 |
25819 08PSIRAM 25820 OBMILTWN 1 69 208 281 39 39 454 116 116 |
25031 O07RAMSEY 25819 O0BPSIRAM 1 69  207-208 207-281 44 44 508 116 116 |
25031 O7RAMSEY 25817 08SALISJ 1 69  207-208 207-281 100 100 1151 115 115
25168 07MAUKPT 25171 O7ELIZBH 1 69 207 207 23 36 401 174 111
25167 07DOGWOD 25168 O7TMAUKPT 1 69 207 207 46 46 500 109 109
' 625 outage of 25388 08SPEED to 25515 08SPEED 1 345-138 208 281
25387 08GIBSON 26557 O0BDUFF 1 345 208 281 400 420 7887 197 188
25820 0BMILTWN 99974 mid pt 1 69138 208 281 25 25 347 139 139
25526 08MILLTO 99974 mid pt 1 138 208 281 25 25 261 105 105
635 outage of 27001 11BLUE L to 27002 11BLUE L 1 34561 211 211 I
| 27410 11SHLB S 27411 11SHLBYV 1 69 211 211 49 49 505 103 103
637 outage of 27001 11BLUE L to 27003 11BLUE L 1 345-138 211 20T
| 27061 11CN RN6 27062 11CNERN 1 138 211 21 287 287 | 2940 102 102
670 outage of 27280 11MIL CK to 27331 11PADDYW 1 345 211 211
| 27061 11CNRN6 27062 11CNERN 1 138 211 211 287 287 3193 111 111
725 outage of 26974 11ASHBY to 27281 11MIL CK 1 138 211 211
| 27061 11CNRNG 27062 11CNERN 1 138 211 211 287 287 2897 101 101
850 outage of 27326 11P WEST to 27328 11PADDYR 1 138 211 211
26-May-05 03:45 PM © 2002 Commonwealth Associates, Inc. 1of2
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Overloaded
Contingency | Facility Overloads
From Name To Name Ckt BasekV Area Zone Ratings Nom  Emer
Norm Emer| MVA (%) (%)
} 27061 11CN RNG6 27062 11CNERN 1 138 211 211 287 287 298.8 104 104
855 outage of 27002 11BLUE L to 29235 20BLIT C 1 161  211-220 211-220 ’
[ 27410 11SHLB S 27411 11SHLBYV 1 69 21 211 49 49 50.4 103 103
865 outage of 29235 20BLIT C to 29271 20DARWJ 1 161 220 220
l 27410 11SHLB S 27411 1MSHLBYV 1 69 211 21 49 49 49.6 101 101
930 outage of 27114 11ETOWN to 27179 11HARDN 1 138 211 211
27179 11HARDN 27180 11HARDN 2 138-69 211 21 120 138 141.8 118 103
27384 11ROGERS 27385 11ROGERS 1 138-69 211 211 93 107 108.4 117 101
940 outage of 27179 11HARDN to 27384 11ROGERS 1 138 211 211
27116 11ETWN 2 27371 11RADCL 1 69 211 211 52 52 55.7 107 107
1010 N2 - ABD-Wilson 1 161kV & EBG-E.Bowl.Gr 1 161kV
18691 5BOWL GR 18928 5SBOWLT 1 161 147 166 221 227 294.2 130 130
18416 5MEMJUNC 18928 5SBOWL T 1 161 14.7. 166 227 227 292.9 128 129
Notes:
1. Qverloads are based on 100% of Rating 2
28-May-05 03:45 PM © 2002 Commonwealth Associates, Inc. 20f2
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TRANSMISSION 2000 Contingency Processor

EKPC_CaseC_R61

UnderVoltage Summary Report

EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005
Undervoitage Normal System Voltage Violations
Bus Name Base kV Area Zone Voltage (pu) AlB Min (pu)
29339 20HCAVKU 69 220 220 0.9898 1170 0.7729
29428 20MUNFKU 69 220 220 0.9799 t /70 0.8048
29427 20MUNFVL 69 220 220 0.9805 170 0.8194
27496 11FAIRMN 69 211 211 0.9229 171 0.8775
27320 110LINCO 69 211 21 0.9726 071 0.8802
29252 20COLKU2 69 220 220 0.9706 071 0.8808
29251 20COLKU1 69 220 220 0.9747 0 /1 0.8853
29255 20COLUMB 69 220 220 0.9781 0 /1 0.8891
27497 11SMYRNA 69 211 211 0.9351 071 0.8803
27237 VLEITCH 138 211 211 0.9831 071 0.8913
25810 08HNRY J 69 208 281 0.9081 01/ 2 0.8916
25806 08SPEDB2 12.47 208 281 0.9115 01/ 2 0.8922
27439 11TIPTAH 69 211 211 0.9822 0/ 1 0.8934
25827 08RADIOJ 69 208 281 0.8099 0 /1 0.8950
25805 08SPEDB1 12.47 208 281 0.9146 0/ 1 0.8955
99977 mid pt 138 208 281 0.9154 0 /1 0.8963
99978 mid pt 138 208 281 0.9155 0/ 1 0.8964
29220 20BONNIE 69 220 220 0.9949 0/71 0.8965
27441 1TIPTM 99 211 211 0.9893 0 /1 0.8966
25811 08SPEED 69 208 281 0.9157 0/ 1 0.8967
- 27442 11{TIPTOP 138 211 211 0.9824 ‘ 0 /1 0.8968
27358 11PONDC 138 211 211 0.9941 { 0/ 1 0.8969
i 4 /21 07729
! Notes:
1. Minimum Voltage Limit 0.90 (pu)
2. NS = Normal System Conditions (No Outages)
3. Maximum Reporting Level is 90%
4. Statistical Information (A/B Stats and Minimum Voltage)
A = Serious Undervoltage < 0.88 (pu)
B = Low Voltages between 0.88 and 0.90 (pu)
26-May-05 03:44 PM B © 2002 Commonwealth Associates, Inc. 1 of 1
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TRANSMISSION 2000 Contingency Processor. OverVoltage Report
EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005

" OverVoltage Bus Voltage Violations

No Overvoltage Violations

26-May-05 03:44 PM © 2002 Commonwealth Associates, Inc. 10f1
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TRANSMISSION 2000 Contingency Processor

EKPC_CaseC_R61

Voltage Change Summary Report

EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005
VChange Normal System Voltag'ém\ﬁd'léiibwﬁg
Bus Name Base kV Area Zone Voltage (pu) AlB  Max (pu)
29339 20HCAVKU 69 220 220 0.9898 1/0 -0.2175
29428 20MUNFKU 69 220 220 0.9799 170 -0.1759
29427 20MUNFVL 69 220 220 0.9805 1/0 -0.1620
67 30-BEE 69 220 902 1.0390 0/1 -0.1114
97 34-PEO 69 220 902 1.0308 0/1 -0.1096
i 70 15-ELF 69 220 802 1.0180 071 -0.1075
. 68 S07 69 220 902 1.0205 0/1 -0.1074
» 71 31-NLF 69 220 902 1.0133 0/1 -0.1064
} 69 09-WLF 69 220 902 1.0174 0/1 ~0.1060
27238 1MLEITCH 69 211 21 1.0173 0/ -0.1059
27236 11LEITC 69 21 21 1.0159 0/1 -0.1045
Notes: 3 /8 -0.2175
1. Voltage Change Limit is 0.10 (pu)
2. NS = Normal System Conditions (No Outages)
3. Minimum Reporting Level is 10%
4. Statistical Information (A/B Stats and Maximum Voltage Change)
A = Serious Voltage Change > 0.12 (pu)
B = Excessive Voitage Change between 0.1 and 0.12 (pu)
26-May-05 03:44 PM © 2002 Commonwealth Associates, Inc. 10of1
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TRANSMISSION 2000 Contingency Processor

List of Contingencies

EKPC 2010 Summer
WREC Service Via EKPC
Case C (Rev 6)
5/23/2005
No. Contingency i Ckt Base kV Area Zone
20 Line Paradise to Hopkinsvile 161KV #1 SR SO 1 T8
22 »L:ne ParadlsetoHopkmsvalle161kV#2m__”“_mm_vM_ 2 161 147 166
. 25 ) ‘ Llne Paradlse to Bowlmg Gree_n_161 kV” o _ 1 161 »14?‘» 1»66‘
2? Lme Paradrse to Crosspm 161 kV ) H1“ v 151 147 166
30 Line § Paradise to Lost Cityt6tkv e 161 147 166
32 _Lrne_Paradlse toAberdeen Tap 161 kV_»__ e L 1 61 147 166
" 35 Lme Parat_ilse to Elkton Tap 161 kV 1 161 ) 14_7‘ 166
_37 Line Summer to Lafayette 161 kV 1 161 147 166
) 40 »;‘Llne Summer to Tompkm Tap 161 kV 1 __________ 161 _________ 147 165
‘ 42 _‘Lme Summer to Glasgow Tap 161 kV ) 1 B 161 147 ,16,6,
45 Llne Memphrs Juﬂnetron to SALMONS 161 kV 1 v _1_61’ » ,14,7 ) 166
46 Line SALMONS to Frankiin Ky 161 kV N S 1 161 147 166
5(; Line Memphas Junchon toS Bowlmg Green Tap 161 kV S 1 161 147 166
'5-2‘“V“‘L|ne E.Gallatm to Foutain Head 161kv o 181 147 166
55 . Lme Hopkrnsvr!}e_ to Lewrsburg 161 kV o 1’ 161“ 147 166
57 Line Hopkmsvrlle to Superior Graphrte Tap 161 kV _ 1 161 147 166
60 Line Hopkmswlle to Cadlz TapA 1(_51‘ kV 1 161’ 147 166
62 ‘ ’_’Transformer Hopkmsvrl[e 3 1 161—1 “147 166
’ 65 A Lrne Russellville Ky to N Russellwlle 161 kV , 1 1»61 ‘ 147 '166
67 Llne Bowhng Green to E Bowlmg Green 161kV_“_‘ _1. 1_§1 1»47 166
70' ‘ Line Bowling Green to Lost Clty 161k\( ___________________________ »1“_ 161 147'_ 166
72 ”L.:ne_gewhng_GreentoS Bowlmg GreenTap161ka_H_.__ - 161 ......... 147 _____ 166
o 75 ..... T.me BowllnévC‘reen toS Bowhng Green SW161 kV o ) S 1 161 147 ‘‘‘‘‘ 166
77 Line E. Bowling Green to Scottsville 161kV " - Y1 161 147 1‘66>
8 Line E. Bowing Greento AberdeenTap 167KY 1 et 716
8 LineE Bowing Greento Bristow Tap 161KV L A
’ 85 'Line Franklin Ky to Portland SS 161 kV. 1 161 147 "16’6H
87 ‘ Line Portland to Portland SS 161 kV 1 L) 147 166
9 LineSootisvleto S Scotsvile 161V RIS L S o 166
92 Line Gallatin to Hartsvtlle 161kvV e T 161 47 1 66 ~
' ‘9‘5 Line Lafayette to S. Scotsville 161kV 1 161 147 166
A9v7 ) Line Lafayette to Hartsvulle 161kvV 1 161 147 166
‘VTOQ_ ~Line Lafayette to Westmoreland 161k\{ ____________________________________________ 1 161 _1»47.” ‘“166
102 “LmeSpnngreld to Logan Aluminum 161 kv S 161 147166
105 Lme Logan Alumrn.nn\ to LOSt_?'FY 161kV S ) 1 N »1‘61 .?47” 166
1T)7‘ Line Goodlet to Crosspin 161 kV e e 161 147 1_66’
- 110 Line Lewisburg to Lost City 161kV S 1 181 147 166
112 - Line Portland SS to Fountain Head 161 Voo 1 161 147 166”
----- 115 Line Portland SS to Westmore!and 161 kV s 161 147 166
117 Lme Lost City to N. Russellvule 161 kV ) 1 161 147 166
120 LineDunbarCave toEltonTap 161KV 1 61 147 166
" MAPRONEKPE\324001\301 PP\Addendum\EKPC_CaseC_R61 bin. " ©2002 Commonwealth Assoc,ates 1of8
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No. Contingency __ Ckt  BasekV Area Zone

122 Line Glasgow Tap to Bristow Tap 161 kV L e 147 166

» 1»2_5;_‘“’LmeTompkmsvtlIetoSummerBQk\( S ' L 69 147 186
127 __ Line Tompkinsvile to Dale 89KV T SR . S 78
130 LineSummertoDale6Okv b 6 \4r 186
132 Line SummertoWolf Creek 161kv 1 e 166167
135" Line WolfCreektoWayne Co 161 kv - N . 3 o o181 147 ) 167

145 Line Wolf Creek to Huntsvrlle161 kv S 1 161 147 167>

147 LmeWolfCreektoTompkrnsvmeTap 161 kV_“_‘ e e 47 167166

150 Lme Summer to Paddys Run 161kV

L ts o wran tee2tt
152 Lrne Paradrse to NewHardmsburg161 kV e i 181 147214 1663
1

155 Llne Summer to Summer Shade 161 kV

181147220 166-220
157 Line Summerto SummerShade Tap 151kV

LA 20 166-220
160 ’ Transfq_rmer Franklm KY 16_1/_69 kV #1 S 1 19“1:6_9 147-220 156f991 )
- .161 Transformer Salmons161/69 kV Xfm ) ) ) 1 ) »1§1-69“_ 1_47-22}_) 166-901
162 LineWofCreektoRussellt6tky 1 61 147220 167220

165 Line Corydon TaptoGreen Rrver161 kV e 1 161 211 211

167 Transformer Green ‘Rrver‘161/‘1v’;}§k\_lﬂ #1 1 _»v161 135 211 211
170 Transformer Green River161l138 kV #2 S o 2 o 161-138 ) 211 o 211
172 Transformer Green Rrver161/138 kV #3 o e 3 161~138 m 211
1

175 Lme Green R:verto RrverQueenTap 161 kV__”_ S N 161 ; 211:- ) _- 211
177 . Trensformer Paddys Run 161/138 kV #1 ) o ‘ 1 1615_1;38 o 211 211
180 ”Transformer Paddys Run 161/138 KV #2 2 161-138 ) 211 211
182 Transformer Bonnieville 138/69kV #1 1 13869 a2
185 ' ml..rne Bonmevrlleto LebanonWest138 kV e L 138 21 o 211
187 Lrne BonnrevrlletoShrews 138kV S ) -t - 138 . v211v> 211 -----
“‘1‘90“ Line C‘loverporttoGreen River Steel 138kV o - 1 L T 211 "21’1
192 Transformer Green River 138069k #1 vy emoam
) “1'9‘;5“4::Trensform‘erGreen River 138/69kV #2 2 13869 2211 211
197 Line Green River to Green River £ Steel 16_1_}<_V e 1 138 V2v1’1‘ N 211
200 ‘Lme _G‘reen‘BrvertoOhlo'(v)»ountiy 161!<V#1 1 _ 138 ] 21 211
202 Line Green RivertoOhio County 161V#2 2. 18 2n o2
205 Transtormer Green RierSteel 19969V 1 1989 2t 211
207 LneGreenRuerStesttoSmin 138kV 1 1821 o2n
210 v Line LebanonWesttoLebanon 138‘kV”” e 1 - 138 ) 2‘141 ‘ 211

215  Line L LertchfeldtoShrews138kV ' o 1 12 211
217 TransformerOhloCounty 138/69kV #2 1 13863 211 211
1

220 Lrne Ohio Gounty to Shrews 138kV 138 211 211

222 Lme Bonnlevﬂlet02741711SONORA69 kV ’ N - ‘1 ‘ »69 » ‘m211 ) o 211

225 Line Eastview!loleitchfied C69KY EQ e 211 am
227 Line2715411GIBRLT toGreenRiver 69KV o 69 21 211
230 LmeGreen Rrverl02729811M>L>J_HLN869 kV L 1, 69 _ 211 211 H
232 Lme Green Rsverto Rtver Queen Tap161kV >>>>>> ‘ A - ' 1 69 ) V211‘ 211
235 Line Green Riverto 27407 11SHAVR 69KV e am o oan
237 LineGreenburg to Green RverPlaza9kv EQ 69 211 211
240 LineletchfeldGloletohfieldBOkY 4 ey 21 211

“MAPROJEKPGCI3240011301PF\Addendum\EKPC_CaseC_R61bin
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No. Contingency e o Ckt Base kV Area Zone
242 Line Leitchfield to Miltwood 69 kV o L 69 21 o

245 }‘LrneMrllwoodtngrrgyyrlleJctGSkV S S 16 211 211
247 Lrne Ohro County to Riverview 69 kv - B 1 69 211 211

250 Line Ohio County to Warren69kv b 88 A A
282 L'"eCa"eYV"'eJC“" R“!'.‘?.““??.‘?V 4444444444444 e a2

257 Transformer Bonnrevrlle 138/69 kv #1 L o 138-69 211220  211-220

260  Line Eastview to Stephenburg 69 kv
262 Line Greensburg to’Grggn‘Cq’{S’Q r<v

89 21220 | 211-220
69 211220 211220

265 TransformerWilson 345/161 kva#t 1 34511 24 1

267 TranstomnerWison 4SMG1KY #2 2 sste1 241
270 LneWisontoRed34sky 4 s 241
272 Line Wilson to Coleman 345 kV ‘ - 348 214 1

277 Transformer New Hardmsburg 69/161 kV #1 ) 1 _69~161_} 214 1-3
280 TransformerNew Hardrnsburg 69/161 kV #2 e 2 N 69161 : 214 1-3

262 Line Meade CotoNew Hardnsburg 161KV 1. 161 214 13
vvvvv 285 . Trarrérorm_gr_Ngwﬁardrnsbuu_rg} 138/161 kv 1 138-161 214 1;3‘ “
”587 Line Wlson té Green River 161 kV 1 161 214-211 - 1-211
280 Lme NewHardmsburgtoCIoverport13_8__!5_\{ _____________ S o+ 138 294211 121 ‘
292 ‘‘‘‘‘ Lrne6205 EBG to 91 22 GMC 161 kV i L 161 o 220 o 901
. 293 ) Line GMC EBG 161 kV&Xfm EBG 161 69 kV#Z o ) o 161-69 220 ‘ .96'1‘ -
296 v Line Aberdeen to Memphis Jct 161 kv 1 161 220 . 901
297  Transformer Memphis Jet161/69 kv #1 1 16168 220 90t
(300 Transfowmer Memphis Jo oS KV #2 2 166 20 901
305 ‘LlneZZ GMCtoMagna 161 kV , S S S 1 o 161‘ S 220““ ) 901
) 308 Line 22- GMC toMemphlcht161 kV N S 1 o 161 - _2?0 “ 901
S0 LneZedRlloMagralel® e 20 oot

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Y e 20 220000
315 _TransformerBarrenCo 161/69kV #1 S 1 16)-_6_9 o 220 » ”’220

. 317 Line Barren Co. to Summershade 161 kV _ ) S 1 161 220 220 N
320 LineBulitCo to Summershade Tap 161KV 1. 181 z0 220
| 322 Transformer Fox Holow 161/69KY #1 o tetes 20 20
. 325 erre'z‘Fox Hollow to Summershade 161 kv 1 161 220 220
A '3'2“7 : Transformer Green Co. 161/69 kV #1 1 161-69 220 220
330 lrne Green Co to Summershade 161 kv 1 161 220 220
332Lrne Green Co.to Tayctp 161kV 1 161 220 220
335 ‘ Transformer Summgr_;hade 161/69 kV #1 _ 1 161-69 220 ) 220
337 ‘Lrne Summershade to Summershade Tap 161 kV 1 161 220 220
340 UineMemphis Jetto I7-RFDSORY o 00 . . 20 o
32 LneSOBEEWOMPEO 9KV ot 8 20 e
s Uneso7ioOewWEeSKY 1 e a0 w2
347 ~ Line 507 to 15-ELF 69 kV e » 1 69 220 90'2 ‘
- 351 mﬂLmeOZ AUBtoSALMONS 69kV e o S 1 ) 69 220 901
353 LineANACONDAt25:SAL 69KV 4 0 20 01
a5 UneNaSoMempseleg 1 &m0 o
MAPROEKPC240011301PFAdendum\EKPC_CaseC_RB16In 2002 Commonweallh Associates,  3ofg
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No. Contingency _Ckt  BasekV Area Zone
357 Ltne N23to 26 SIP 69 kV 69 o 220 S _901m ‘

1
360  Line 17-RFD to 03WBN 69kV i 1 69 220 901
LmeOS-WBNtoAnacondaBQkV T T S 220 901
1
1

367 Line 25-SAL to K30 69 kV

8 20 S0

372 Line GFN to Frankin KY 69k 6 = s

375 Line K30t L3063KV ,_ o L R 20 8ot
77 Unel30W20SENEOKV 1 8 20 90
30 Lnel30WOWFKNGOKY % 6 20 oo
382  Line 01- FKN‘°35AV'-69‘<V v 820 S0t
385 L'“e‘a'PLNmPLNGRV‘”ngV_ o s 2200 80
387 Line18-PLNto3sAVLEORV ot 8 20 st
393 LinePLANOl23WEYGORV N 8820 8o
i 395 Lme 23~WEY_t_c_c_N23A69 kv _ o B By 1 69 220 QQ1
397 Line N23A to Memphis Junctlon 69 kV ) L 69 ) 220 901
400 Line 34-PEO to S07 69 kV O L U 89 . 20 . 902
402 Line Barren Co. toGoodmghtngV v, N 69 220 220
405 Line Barren Co. '°H°'SGC3V€,'.<,‘459‘<V J s’ 20 220
. 407 - Line Bonmevulleto Munfordville 69kV 1 69 220 ) 220
. 410 lme Bonnieville to Upton Jet. 69kv S 689 4 220 20
412 “-Lme_BurkchttoSnochtSQkV e L 69 220 o 220-

‘- 415 Lt.ne Burks Jetto SummershadeGQ kV ‘ _ - ' ] 1 69 N 220 220 -
’ ‘417. Line Coburg to Colburg Jct 69 ky ) 1 69 220 220
420 Line Coburg to Green Co 69KV _ R oo 88 20 220
| 422 Line Coburg Jotto Columbia 6KV o Ae a0 20
;1-25‘ Line Coburg Jetto Sewellton Jet 69 kv ) ‘ o L T o 69 - 2}2'0v 220 V
427 vLme 29251 20("OLKU1 to Columbla 69 kV ‘ o _1_” N 69 - ’2~2>0 ____ 220
432 Line Columbia to W. Columbia 69KV v, . 88 =220
43 Uine Fox Holowto GorinPark Jet 69KV 1. 8 20 20
40 LneFoxHolowtoPattonRoad Joteokv 1 e 20 20
B 442 __v.Li>ne Qiendglq tth_tepheqs_burg. 69 kv ) ‘ S 1 ~69 220 220
445 :Line Goodnight to Gorin Park Jct 69 KV I R - - T 220 : 220
447 Line Green Co to Greensburg 69 kY e om0 20
450 LmeGreenCotoSummersvme B9kV S 8 o220 i2'20
- 452 Line Greensburg to McKmneys Comer Jct 69 kvi ] L 69 220 220
455  Line HorseCave KUto Munfordvalle Kp 69kv i 1 e 220 220
47 UnedBGalowaytoknodicksokv 169 20 20
460 Line JB Galloway to Summershade 69 kV S - v T 69 42.20“ o 4 4220. »
" 462 Line Kargle to Stephensburg 69 kV _ _ 1 69 . 226 ‘ 220
’ ‘{165 LmeKnobhcktoMcKmneysCornecht69kV i 1 69 o 220 vvvv ) 220 )
467 _ Line MagnohatoSummersv:lle 69 kV s 169 20 '?20 4»
B {1‘7(‘JjumL|ne Munfordvulle to Munfordwlle KU 69kV - A - , S r e .220_ _ 220
ar2 VL*"E Patton Road Jctto Temple HIl 83 kV e 20220
_' 475 Line Russelt Springs Jct to Sewellton Jet69kV o+ e 220 220
477 _»__LmeSalechtto Sewellton JctSQkV e B 1 69 o 220 ) ] 220
480 Line S SSPJTH Tap to Summershade 69 kV N S v B8 220 ‘ - 220

M:APROJEKPC\324001\301PFAddendumEKPC_CaseC_R61 bin
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No. Contingency _ e Ckt Base kV Area Zone
482 ‘_LineSSPJTH TaptoTemple HiII69kV S e 1 -89 220 220
485 Line Stephensburg to Upton Jet 69 kv B9 20220
_ 487 Line Summershade to W. °°'“mb'aJC,!.‘?‘?!‘Y.‘,,,,,,.,‘ L SO 69 20 . 220

490 Line W, Columbiato W. Columbia Jet 8KV o 6 .. 20 20
49}2  ‘ Line 05-EBG to E. Bowling Green 161kV S v 18t 220- 147901-166
‘ 493 ‘Llne E Bowhng Green EBG 161 kV&Xfm EBG 161-69 kV #1 o ) N _1‘61459‘ ) _220-147 901*166
497 LineO9WLFtoleltohfiell 8OKY .89 z021t st

500 Line 31-NLF to Leitchfield69kv L gs 220211 902-211
-.—;"J-O;'Z----"Lme12 CAN toCaneyvtl!eJctGQkV o S 1__7 - 69 .“2‘?‘0_-211 “i9-02-21i

505 Line 10ROSWRosheletéOKV 1 69 220211 e02211
507 UneAberdeentoWisont61kV_ 1 181 20214 9014
510 Line Auburnto H23 691V _ S TN IO TR

512 Line H23to W. Bowling Green 69 kV o %6 220 901

516 _ Line W Bowling Green to Memphls Junctxon 69 kV _ ’ 1 69 - 220 9(_51 i

517  Line E E. Bowling Green to HardcastleSQ kv T 69 220 901 v

520 Line Hardcastieto Greenwood 60KV 1 69 20 901
: 522 mLme E. BowlmgGreentoO&OakBQ kV S S ot 6 20 A‘j901 "

525 A mee E. Bowling Green to 16- va69kV ) - S T8 v2-29» ._ . 901
. 600 ‘outag.en;)/f22667 05JEFRSO to 24952 OSC‘LIFTY‘ L .1' 765-345 205-206252-206
602 owageof2495206CLIFTY 1024983 06CLFTY 1A 51 206 208
“ 6050utage gf 2495? OGC{LIFTY ‘tf) 24953 OSC_I.:I_FTY‘ ‘ ) _ 18 345-138 206 ' 206

607 outaée of 24952 06CLIFTY to 24959 06DEARB1 1 345 206 ﬂ 206

610 outage of 24952 OSCLlFTY to 24960 06DEARBZ 345 o208 206

2
612 outage of 24952 06CLIFTY to 24962 oPERC2 1 35 2086 2
615 ‘outage 0f24952 OGCLIFTY to 24962 06P|ERC2 S 2 345 _ 206 “““““ 206
b 1

1
1

617 outage of 24952 OGCLIFTY to 27447 11TR|MBL o

345 208211 | 208-211

138 208-211 208211
345  207-208 207-281

625  outage of 25388 0BSPEED 025515 08SPEED 1 345138 208 28
| 627 outage of 25388 0BSPEED to 27447 11TRIMBL 1 345 208211 281211
630 ouageof 254730BTRIMBLIo 27447 11TRIMBL 1. M5 208211 28121
6% outageof2552008GALAGH0 27326 11PWEST 1 18 208211 2812
635 . -6utaéeof27601 11BLUE Lto 2700211BLUEL S o 1 ; 34;5-161'” o 211 o 211
637 outage 0f27001 11BLUE Lto 27003 11_B>leJ"EL . . B 1" 345-_138 21 1 M2>11“
640 outageof27001 11BLUELto27276 1IMIDDLT " a5 211 211
642 owageor27001 11BLUELWZ7280 1MILCK 1 M5 a0 e
645 owageor27025 11BUCKNRIo27276 1MIDDLT 1 M5 o2n o2t
647 ’ Outage Of 2}/025 1t|BUCKNR to 27447" 11TRIMBL - ) - ) ) 1 345 “?11 ) 21 ‘I~
650 outageof27276 1IMIDDLTto27277 11MIDDLT 1 M8 21121
652 outage of 27276 1IMIDDLT to 27277 1MIDOLT 2 Mt 21 o2
655 ouageof 27276 1IMIDDLTWZZZ77 1MIDLT 3 sas% 22w
657 outage of 27276 11MIDDLT to 27277 11MIDDLT N 4 345138 21 L
660 outage of 27276 11MIDDLT to 27280 11MIL CK o s 211211
662 .outage of 27276 11MIDDLT to 27447 11TR!MBL 1 345 211 211

665  outage of 27260 11MIL CKto27281 HIMILCK =~~~ Lo b sz 2n

‘MAPROJEKPC13240011301PF\Addendum\EKPC_CaseC_R81 bin
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No. Contingency ~ Ckt BasekV Area Zone

) 667 outage of2728011MILCKt027281 11M|LCK » o o ) 2 ] 345-138 o ,211 B 211v ,

670 - outage of2728011MIL("Kt027331 11PADDYW S S 1 ___________ 345 211 o 211
672 outageof 27309 11NORTHS (027310 11NORTHS 4 34543 211 211

675 outageof27309 11NORTHS 1027331 11PADDYW 4 35 211 211
677 ‘ (outage 0f27331 11PADDYW(0 27326 11PW§§T _________________ o 1 ) 345~138 _________ 211 - 211
~ 680 ‘ “outagAe 0f2'('447 11TRIMBL‘_tO 2'{‘_148 1‘1TRIMBL N o o ) o 1 . 345~138 ~“‘211 ) 211

‘ 6_@7 ”m_outa.gie of 26941 113832Tt0 26972 11ASHBOT”_MMW e L 1 38 ___________ 211 ______ 211
“--6_90:____0utageof26941 113832Tl02706211CNE RN e 1 138 N 211 211
692 Moutageof26941 113832Tto 27353 11PLSRDG e - 1~ ' 138 2‘11 211

‘ 695 ) _outageof26942 113842Tt027277 11MlDDLT S S N 1 138 o 211 o 211

697  outageof 26942113842 Tlo 27473 1IWATTRS 4 38 211 21
700 oulageof 26043113870 Tto26986 11BEARGR 4 13 21 211
| 702 outageof26043 113870 Tto27277 ttMIDDLT 1 18 oo

705 ) outage 0f26943 113870Tto 27352 11PLA|NV B - _ 1 ) 138 ) 211 ' ) 2i1 )

) 707 ) outageof2695411ALGNQU t027090 11D|X|E e 1‘ L 138 211211
710 outage of 26964 11APPLPAto 26072 11ASHBOT 1 43 211 211
712 outageof 26964 11APPLPAto 27112 11ETHEL 1 13 I
‘ 715 N outageof26964 11APPLPA~t027277 11MIDDlT S 1 N 138 N 211 ‘ ' 211

717»? Outageof2697211ASHBOT{02706211CNE RN S 1 138 o 211 “ 211

720 ;‘outageof26972 11ASHBOT 027162 11IGRADE | 1 138 211 211

- 722 qqtagg o'f2697211ASHBOT to 27266 11MANSLI _ ‘1 o 138 211 o 211
725 outage-;f 26974 11ASHBY to 27281 11MIL CK 1 138 211 211
727 outage of 26974 11ASHBY t027353 11PLSRDG S S 1 ”138» o _2»11 211
736 Moutageof26982 11BARDSTIO 27021 11BRWNCT‘ - o 1 o 138 o 211 S 211 -

732 outageof26986 11BEARGR 1027257 1LYNDON 1 198 am 21

735 oulageof 26986 11BEARGR1027310 1INORTHS 1 13 211 211
| 737 oulageof 26994 11BGPKW 1027200 11HRSTBR 4 13 211 211
| 740 outageof 26994 11BGPKW1027277 1IMIDDLT 4 138 211 211
742 gugage 0f2700311BLUELt0 27?96 11MUD LA , ) 1 ) 138» 211 211
. 745 " foutjagevof27011 1“1BRCKNG to 27112 11ETl’_iEL B B ) » B 1 ”_”138 » ?11 o 211
» ;/“47 ‘Aoutaﬂgweof27011 11BRCKNGt027200 11HRSTBR”_“_W“_ 1 N 138 211 _ ’ ,_,2“
750 outageof 27014 11BRDGHE to 27061 11CNRNS 4 13 211 211
752 Oulageof2701411BRDGHEt027281 !1_M|_l»._CKN N B o S 1 j_38 y 211-j. B 211
‘ ;1-55 O‘UI‘a‘.Q;eOfé"};)!?‘HBRWNN1027QZ1 11ERWN9T ) o ’ 1 1;’;8 ‘ ‘ “421_1 ‘“‘211 A

757 oulageof 27019 11BRWNN (027022 11BRWNT1 4 438 21 21
| 760 outageof 27019 TIBRWNN1027023 1BRWNT2 4 4% 211 211
762 outage of 27020 11BRWN P to 27022 11BRWNT o 1 e N (L

765 outééé of 27020 1“1!‘3‘RWNPt0 27023 11BRWNT2 B _ , 1 , 138‘ _ 21% ‘ N 211

| 767 outageof27020 11BRWNP 1027128 11FAWKES 4 13 211 X

770 ouageof27020 11BRWNP1027273 1IMERCR 4 13 o1 o1

772 _”_outage of 2702011BRWNPt0 27458 11W CLIF » » 1 , 138 ; 21_1 _ ' 211 N
7'{'5 Houtageof2702011BRWNPt0274581‘1_\‘N“CLlF S - o 2 138 o _”2’1_1 o .211 :

’ )7‘77_m“outage 0f27021 11BRWNCTt0 27022 11BRWNT1WW 1 ________ 138 >>>>>>> 211 ) — 2;1

780 outageof 27021 1IBRWNCT 1027023 11BRWNT2 1 138 I 21
‘ 782 outage of27021 11BRWNCTt027OBO 11DANVll o S __1’ o 138 211211 -
MAPRONEKPCV324001\301PF\AddendurmEKPC_CaseC_R61.bin ’ '© 2062' Commor;wealth Assoc:ates T " sofg
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No. Contingency S Ckt Base kV Area Zone

785  outage of 27031 11CAMPGR10 27062 11CNERN 1 138 211 211
787 outage of 27031 1CAMPGR1027328 11PADDYR 1 138 211 211
790 outage of 27032 11CANAL to 27326 1iPWEST 1 138 21 211

792 outage of 27044 11CENTRF to 27277 1 AMIDDLT

795  outage of 27044 11CENTRF to 27448 11TRIMBL o 138 211 211

_
—-
(&)
o]
N
5 —
=
N
et
o

' 797 woutage of 27048 11CLARK to 27128 11FAWKES o - 1 o ‘1_38 o 211 ' 211
800 outageof 27061 1IGNRN6t027062 11GNERN 1 98 21211
) 802 odiage of 27062 11(‘NE RN to 27328 11PADDYR 1 138 211 a 211 -----
8050utage 0f27080 11DANYI}TIO 27273 11MERC‘R - o 1 138 o 211 211
807 outage Of27090 11D|X|E to 2732811PADDYR ; N S 1 138 o 211 o 211 "
810 ) Ho_L_lvtg_g_vehqf‘_Z'U?ji_ 1_1FAWKTt0 27128 11FAWKES___’ L 1 138 211 21H1.
812 :_j_9u~t~a~g'€~3_of27131 11FERNVLt0 2716211GRADE 1 138 _________ 211 “““““““““ 211
" 815 outageof27131 11FERNVLI0 27319 11IOKOLON 1 1% 211 o2
817 outage‘of 27131 11FERNVL to 27473 11WATTRS} B ) 1 138 » ‘211 o 211
820 outage of 27144 11FORD 1027277 MIDDLT . 18 210 a1
822 outageof27200 1HRSTBR 1027362 11PLANV 4 138 211 211
825 . :outage 0f27218 11KNOBCKO 27219 11KC’)‘S_M’OS S o 1_‘ ) ) .138 ,21.1 o o 211 N
"8AZ7 B outage 0f27?_18 11KNOBCtO 27281 11.|\'/!I‘l‘. C‘K 1 138 211 ) “‘21’1" ‘
830 ‘ outage of 27218 11KNOBCtO 27358 11PONDC ___________________________________ o ‘1“ 3 138 _ 211 24
832 outage of 27219 11KOSMOS 0 27281 11MILCK o © 1 anan
837 ’ -c;ut;qge 0f27234 11LEBNON_t0 2726{311MARION ‘ ‘ ) ,1 138‘ 211' 211
846 ‘ Outéée of 27234 11LEBNON to 27273 11IMERCR 1 133 '2“11 211
842 0utageﬂ0_f27257 11LYNDON to 27277 11MlDDLTM. e 1 o 138 o ’21‘1 ‘ 211
845  outageof 27266 1IMANSLIto27281 1IMILCK 4 13 R
‘”--8;7vm“0utag_ewof27296 11MUD LAt027319 11OKOLON-M ____ o _1. ‘ 138 ) 211 211 ‘
| 850 outageof27326 11P WEST to 27328 11PADDYR o S ‘ o ‘1 o 13{3 o 211“. - 211
855 ouageof 27002 11BLUEL1o2023520BLITC 1 48t 211220 21120
857 ouageof 27268 11MARION 10 29409 20MARION - 113161 211220 211220
V 860 “outage 0f27v1_27“11FAWKTt0 29292 20FAWK§§. e 1 o 138 211-22-0 ...... 2 11220
| 862 outage of 27128 11FAVVKES to 29292 20FAWKES‘ ) o 1 N 138 ) 211-220‘ 211-220
865  outage of 20235 20BLITC10 20274 20DARWY 4 61 20 22
867 outage of 20241 20CASEYC 1020390 20LIBERT 1 161 20 220
8700utageof 29241 ZOCASEYC t9‘?9409 20MAR|ON ‘ o - ‘ 1 _‘161 o 220 220
872 mout;g.e of 29271 20DARWJ to 29503 ZOSHLBYC ‘ o ) - ‘1 161 ‘ 220 - 220
875 outage of 20409 20MARION t0 29410 20MAR V. 1 61 220 220
""" 877  outage of 2041020MARW102049820SALOMS 4 &1 20 220
910 .o.utage 0f26855 10NTVL13t0 27055 11CLVRPR ) o S o 1» o 138 ) 210‘-‘2‘1‘1- 210-211
‘..5‘912 outage of 27018 11BRWN N to 27178 11HARDN ’ ) ) 1 ) ;_345 21i 211
915 outage of 27178 11HARDN 027179 11HARDN % ws1 2t oamt
917 ouageof 27178 11HARDN to 27179 1HARDN 2 msi 211211
920 outageof27178 1}1HARDNV to 27415‘11SMITH ’ N o - 1 ) _ 345 - 211 7 211
4 925 outage of2705511CLVRPRto 27177 11HARDBG‘ S ‘1 N 138 o ”211 211 -
927 outage of 27055 11CLVRPR o 27442 11TIPTOP 4 198 o 211
| 930 outageof27114 1ETOWN 1027479 11HARDN 1 138 e

932 outage of 27177 11HARDBG to 27179 11HARDN 1 e 2 211

“MAPROJEKPCY324001\301PF\AddendumEKPC_CaseC_R61bin
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No. Contingency Ckt  BasekV Area Zone

935 _Moutageof2717911HARDN t02718011HARDN [ SR & - B L B2 |
. 937 outageof 27179 11HARDN to 27180 1THARDN 2 13888 2 2
940 outage of 27179 11HARDN 1027384 11ROGERS 1 138 211 e
1 138 214211 1211

945 outage of 4130 14N.HAR4 to 27177 11HARDBG

v 947 voutageof2538308$PEED t02647308TR|MBL“ S o 1 345 o 208 281 -

948 outage of 26473 08TRIMBL to 27152 11GHENT o 1 a5 208211 281211
949 outage of 27178 11HARDN o 27280 11MIL CK e M5 20
950 outageof 27188 11HIGBY to 27467 1IWLEXN 4 138 2112
951 Outé-ge of 27450 11TYRONE to 27461 11W FRNK 1 138 211 211

1010 N2 - ABD-Wilson 1 161KV & EBG-E.BowlGr 1 161kV

MAPROJMEKPC\3240011301PF\Addendum\EKPC_ CaseC_R81 bin © 2002 Commonwealth Associates. 8of 8
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EXHIBIT 7

COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

THE APPLICATION OF EAST KENTUCKY )

POWER COOPERATIVE, INC. FOR A CERTIFICATE )

OF PUBLIC CONVENIENCE AND NECESSITY FOR ) CASE NO

FOR THE CONSTRUCTION OF A 161 kV ELECTRIC ) 2005-00207

TRANSMISSION LINE IN BARREN, WARREN, )

BUTLER, AND OHIO COUNTIES, KENTUCKY )

AFFIDAVIT OF DAVID G. EAMES

Comes the Affiant, David G. Eames, and states after first being duly sworn as
follows:

1. That the Affiant is employed by the Applicant in the position of Vice
President of Finance and Planning, and in that capacity, directs and supervises
Applicant’s activities related to the Applicant’s financial condition including, without
limitation, the financing of and the monitoring of all capital outlays for projects such as
the Barren, Warren, Butler and Ohio Counties Transmission Line (“the Project”).

2. That this Project will initially be funded by the Applicant’s available
general funds. Subsequently, the Applicant proposes to finance this project with a long-
term loan from the Rural Ultilities Service.

3. That this project does not involve a sufficient capital outlay to materially

affect the existing financial condition of the Applicant.

Further Affiant Sayeth Not

WMMOQ X INI Y

PAVID G. EAMES




STATE OF KENTUCKY )
COUNTY OF CLARK ;
Subscribed and sworn before me by Frank J. Oliva on this 30th day of June 2005.
My Commission expires: December 20, 2008

Notary Public
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